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I. 

A  FEW  THOUGHTS  CONCERNING  THE  PATHOLOGY 
OF  ACUTE  TONSILLITIS. 

By  Geo.  B.  Wood,  M.  D., 

Philadelphia. 

In  this  paper  I  shall  deal  only  with  acute  tonsillitis,  that 
condition  which  is  characterized  by  swelling  of  the  tonsils, 
soreness  and  congestion,  and  which  is  generally  associated 
with  the  presence  of  purulent  exudate  issuing  from  the  cr\pts 
of  the  tonsil.  Investigations  as  to  the  bacteriology  of  this  con- 
dition have  shown  that  it  is  not  a  specific  inflammation,  in  that 
it  may  be  due  to  several  varieties  of  pyogenic  organisms.  In 
the  more  severe  forms  the  streptococcus  pyogenes  is  generally 
found,  while  those  accompanied  with  a  large  amount  of  exu- 
date are  generally  due  to  the  staphylococcus  pyogenes  aureus 
or  albus.  The  pneumococcus  is  found  in  about  five  per  cent 
of  the  cases  and  occasionally  the  bacillus  coli  communis. 
Mixed  infections  are  more  common  than  are  infections  with 
one  variety  of  organism. 
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Goodale,  of  Boston,  recognizes  two  forms  of  tonsillitis.  The 
first  is  a  diffuse  inflammation  of  the  parenchyma  of  the  organ 
with  increased  proHferation  of  the  lymphoid  cells,  and  of  the 
endothelial  cells  of  the  reticulum.  This  form  of  tonsillitis, 
he  says,  is  due  to  the  absorption  of  toxins  formed  in  the  crypts. 
The  second  is  a  suppurative  process  and  results  from  the  pene- 
tration of  bacteria  into  the  tonsillar  parenchyma.  The  sup- 
puration appears  as  circumscribed  abscesses,  starting  in  the 
follicles  and  eventually  discharging  in  the  direction  of  least 
resistance,  namely,  into  the  crypts.  Outside  of  this  work  of 
Goodale's,  I  have  not  met  with  any  scientific  study  of  the 
histology  of  inflammatory  changes  peculiar  to  the  tonsils. 

My  own  observations  have  been  on  tonsils  removed  during 
life.  In  one  case,  I  removed  badly  inflamed  and  suppurat- 
ing tonsils  from  a  boy  in  order  to  give  him  sufficient  room 
to  breathe,  though  the  concomitant  general  edema  of  the 
pharynx  necessitated  a  tracheotomy  a  few  hours  later.  The 
tonsillar  wound  healed  remarkably  well,  and  the  patient  re- 
covered very  quickly  after  the  operation,  and  there  was  not 
excessive  hemorrhage. 

To  understand  the  pathology  of  acute  tonsillitis,  it  is  neces- 
sary to  recall  the  histologic  anatomy.  The  supporting  frame- 
work of  the  tonsil  consists  of  the  fibrous  capsule,  connective 
tissue  trabeculae  and  reticulum.  The  parenchyma  of  the 
tonsil  is  made  up  of  the  germinating  follicles  and  the  inter- 
follicular  tissue,  llie  crypts  of  the  tonsil  are  invaginations  of 
the  surface,  lined  with  a  specialized  epithelium,  the  ramifica- 
tions of  which  extend  to  all  portions  of  the  organ.  There  is 
very  little  or  no  subepithelial  connective  tissue  as  far  as  the 
crypts  are  concerned.  The  function  of  the  germinating  folli- 
cles is  the  production  of  lymphoid  cells  from  what  is  probably 
the  mother  cell  of  the  leukocytic  group.  The  interfollicular 
tissue  is  the  pathway  through  which  the  lymphoid  cells  gain 
access  to  the  efferent  lymphatics.  The  experiments  of  Good- 
ale,  Hendelsohn,  Kayser,  Pierera  and  Wright  with  dust  par- 
ticles, have  shown  that  there  is  a  definite  current  in  the  inter- 
follicular tissue,  tending  toward  the  lymph  vessels  in  the  con- 
nective tissue  trabeculae.  The  most  peculiar  feature  of  the 
tonsils  is  the  cryptal  epithelium.  I  myself  believe  that  there  is 
a  direct  change  of  the  epithelial  cells  of  the  crypt  into  lymphoid 
cells. 

Inflammation  may  be  defined  as  the  reaction  of  tissue  to  an 
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irritant.  This  irritant,  in  a  large  majority  of  cases,  is  the 
result  of  bacterial  life.  The  first  visible  change  in  the  tissue  is 
probably  the  appearance  of  polymorphonuclear  leukocytes  mi- 
grating from  the  blood  cells  toward  the  source  of  irritation. 
In  a  large  majority  of  clinically  normaJ  tonsils  it  is  possible  to 
find  in  some  of  the  crypts  numerous  polymorphonuclear  leu- 
kocytes associated  with  the  desquamated  epithelial  cells,  and 
these  leukocytes  can  be  seen  migrating  through  the  walls  of 
the  crypt.  This  must  be  looked  upon  as  an  early  manifesta- 
tion of  an  inflammatory  reaction,  and  its  cause  is  probably  the 
numerous  bacteria  occupying  the  lumen  of  the  crypts.  This 
simple  diapedesis  of  the  leukocytes  is  frequently  not  accom- 
panied by  other  inflammatory  changes,  and  the  condition  may 
be  simply  a  protective  reaction,  the  bacteria  in  the  crypts  be- 
ing destroyed  by  the  migrated  polymorphonuclear  phagocytes 
before  causing  further  injury. 

If  the  toxin  manufactured  by  the  bacteria  in  the  crypts  is 
virulent,  its  first  point  of  attack  is  necessarily  the  crj'ptal 
epithelium,  and  the  reaction  of  the  epithelium  to  this  irritant  is 
manifested  by  the  proliferation  of  its  cells.  This  is  seen  in 
the  increased  desquamation,  the  increased  penetration  of  the 
cells  into  the  tonsillar  parenchyma  and  the  presence  of  mitosis. 
It  is  an  open  question  whether  as  long  as  the  epithelial  cells 
retain  their  vitality,  bacteria  which  produce  acute  reaction  can 
penetrate  as  living  organisms  into  the  tonsillar  parenchyma. 
It  seems  probable  that  under  certain  circumstances  fhey  can, 
but  in  the  large  majority  of  cases  they  gain  access  to  the  ton- 
sillar parenchyma  only  after  their  toxins  have  destroyed  the 
epithelium.  When  the  bacteria  have  gained  access  to  the  ton- 
sillar tissue,  they  find  permanent  lodgment  only  in  the  ger- 
minating follicles.  The  current  in  the  interfollicular  tissue 
tends  to  carry  the  bacteria  toward  the  efferent  lymphatics.  If 
they  are  not  destroyed  by  the  surrounding  cells  before  they 
reach  the  efferent  lymph  vessels  they  pass  on  to  the  neighboring 
h-mph  glands  and  are  there  destroyed,  producing  the  lymphade- 
nitis which  is  associated  with  all  severe  cases  of  tonsillitis.  The 
lodgment  of  bacteria  in  the  germinating  follicles  causes  the 
local  reaction  which  may  go  on  to  abscess  formation  with 
rupture  into  the  crypt. 

In  acute  tonsillitis  the  cellular  constituents  of  the  tonsils 
change  in  number  more  than  in  variety.  In  the  normal  tonsil 
we  find  large  numbers  of  lymphocytes  occupying  the  interfol- 


4  GEO.  B.   WOOD. 

licular  tissue.  In  the  follicles  there  are  large  lymphoblasts 
which  are  dividing  by  mitosis  and  giving  rise  to  the  smaller 
lymphoid  cells.  In  the  epithelium  we  have  all  the  stages  of 
transitional  forms  from  the  epithelial  cell  to  the  lymphocyte. 
These  constitute  the  normal  essential  cells,  but  in  addition  to 
these  we  find  in  tonsils,  which  are  clinically  normal,  a  few 
polymorphonuclear  leukocytes  chiefly  in  the  neighborhood  of 
the  crypts,  a  few  plasma  cells  and  an  occasional  eosinophile. 
Also  in  the  follicles  one  may  sometimes  find  large  cells  which 
are  probably  derived  from  the  endothelium  of  the  connective 
tissue  epithelium. 

In  an  acutely  inflamed  tonsil  we  find  proliferation  of 
nearly  all  the  cellular  elements,  and  in  addition  various  forms 
of  leukocytes  derived  from  the  blood.  The  phagocytic  cells 
found  in  acute  tonsillitis  are  probably  in  greater  part  derived 
from  the  polymorphonuclear  leukocytes.  These  cells  are  pha- 
gocytic both  to  cellular  debris  and  bacteria,  and  are  found  in 
the  tonsillar  substance  as  well  as  in  the  crypts.  In  the  sub- 
stance of  the  tonsil  and  much  more  frequently  in  the  interior 
of  the  follicles,  large  phagocytic  eel's  exist  which,  according 
to  Goodale.  are  derived  from  the  endothelium  of  the  connec- 
tive tissue  reticulum.  They  are  not,  however,  the  counterpart 
of  the  endothelial  phagocytes  which  one  sees  in  acute  pro- 
liferative inflammation  of  the  lymph  nodes,  nor  are  they  nearly 
so  numerous.  The  lymphoid  cells  may  become  enlarged  de- 
veloping into  macrophages  which  are  phagocytic  to  cellular 
debris,  but  probably  not  to  bacteria.  The  eosinophiles  are 
greatly  increased  in  number  in  acute  tonsillitis  and  are  most 
numerous  where  the  cryptal  epithelium  is  being  most  rapidly 
destroyed. 

SUMMARY. 

From  a  pathologic  standpoint  we  can  recognize  three  types 
of  acute  tonsillitis:  A  proliferative  form  with  increase  in 
nearly  all  of  the  cellular  elements  of  the  tonsil ;  a  lacunar  form, 
in  which  the  cryptal  epithelium  shows  the  most  severe  lesions ; 
and  a  suppurative  form  in  which  abscesses  develop  within  the 
germinating  follicles.  These  diflFerent  forms  are  generally 
associated  together  in  a  given  case,  but  anyone  of  them  may 
be  the  predominating  lesion.  Certainly  in  all  cases  we  have 
a  proliferation  of  the  cellular  elements,  and  very  early  in  the 
process  there   is  associated  some  diapedesis  of  multinuclear 
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leucocytes  throiig^h  the  cryptal  epilhelium  and  possibly  some 
necrosis  of  the  epithelial  cells.  If  necrosis  of  the  cells  is  great 
enough  to  cause  a  break  in  the  epithelieum,  the  parenchyma 
of  the  organ  is  open  to  attack,  and  the  bacteria  gaining  access 
to  the  tonsillar  tissue  probably  find  lodgment  in  the  follicles 
and  there  cause  intrafollicular  abscesses. 

In  closing  it  may  be  well  to  say  a  word  concerning  the 
forms  of  tonsillitis  as  they  can  be  recognized  clinically.  We 
certainly  can  differentiate  between  a  simple  proliferative  ton- 
sillitis in  which  the  tonsih  are  swollen  and  reddened,  and  a 
suppurative  form  in  which  the  swollen  reddened  tonsil  shows 
the  presence  of  exudate,  either  purulent  or  membranous,  com- 
ing from  the  crypts.  It  is  not  possible  clinically  to  differen- 
tiate between  follicular  abscesses  discharging  into  the  crypt 
and  necrosis  of  the  epithelium  associated  with  diapedesis  of 
large  numbers  of  neutrophiles.  It  is  better,  therefore,  to  class 
these  two  types  under  the  single  heading  of  suppurative  ton- 
sillitis. 
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EXHIBITION  OF  CASES,  ILLUSTRATING  THE  RE- 
SULTS OF  THE  SO-CALLED  HEATH 
OPERATION.* 

By  S.  MacCuex  Smith,  M.  D., 
Philadelphia. 

The  fact  that  the  various  professional  periodicals,  especially 
those  devoted  exclusively  to  diseases  of  the  ear,  nose  and  throat, 
contain  so  many  papers  repeatedly  describing  the  various  sur- 
gical procedures  for  the  relief  of  aural  disease,  is  proof  posi- 
tive that  this  branch  of  surgery  is  still  an  art.  and  has  not  yet 
assumed  the  dignity  of  a  science ;  and  yet  it  is  only  by  repeti- 
tion and  investigation  that  we  finally  arrive  at  certain  conclu- 
sions which  embody  the  best  that  the  present  age  has  con- 
tributed. In  other  words,  it  is  through  the  recording  of  our 
various  mistakes  and  numerous  failiires  that  we  are  enabled 
to  distinguish  between  the  right  and  the  wrong,  and  thereby 
to  receive  the  stimulus  of  such  recognition  for  better  and  more 
accurate  work.  This  is  true  in  point  of  diagnosis  as  well  as  in 
the  improvement  manifested  in  various  surgical  procedures  for 
the  relief  of  pathologic  conditions  involving  the  organ  of  hear- 
ing. 

The  evolution  of  operative  otology  from  the  time  when  the 
first  imperfect  simple  mastoid  operation  was  performed,  con- 
sisting of  little  more  than  boring  a  hole  through  the  cortex, 
up  to  the  time  when  Schwartze,  Stacke,  and  others  devised  the 
comparatively  perfect  radical  operation,  has  shown  great  stride.*; 
in  a  procedure  calculated  to  save  the  lives  of  thou.sands,  and 
in  this  respect  is  scarcely  secondary  to  the  great  boon  conferred 
upon  suffering  humanity  when  the  operation  for  appendicitis 
was  first  devised. 

In  the  very  recent  past  we  have  heard  much  of  what  might 

•Read  before  the  Eastern  Section  of  the  American  Laryngo- 
loglcal,  Rhlnologlcal  and  Otologlcal  Society,  at  Philadelphia,  Pa.. 
January  9.  1909. 
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be  expected  of  the  so-called  Heath  operation,  especially  in  its 
relation  to  the  preservation  of  hearing.  If  this  procedure,  un- 
der whatever  name  it  may  appear,  will  succeed  in  relieving 
dangerous  pathologic  processes  in  the  tympanic  and  accessory 
cavities,  and  at  the  same  time  insure  not  only  the  preservation 
but  the  actual  improvement  of  the  hearing  power,  the  further 
evolution  of  aural  surgery  has  certainly  had  a  tremendous  im- 
petus. 

On  general  principles  it  is  difficult  for  one  to  accept  as  good 
surgical  procedure  that  which  advocates  the  non-disturbance 
of  necrotic  tissues,  be  it  either  diseased  ossicles  or  carious  bone 
that  must  necessarily  remain  in  the  narrow  space  connecting 
the  tympanic  cavity  with  the  mastoid  antrum,  and  yet  this  is 
precisely  what  is  claimed  for  the  Heath  operation.  In  other 
words,  we  aim  to  perform  a  radical  operation,  which  includes 
the  complete  exenteration  of  the  cells  comprising  the  temporal 
bone,  with  the  exception  of  the  tympanic  ring  and  the  frag- 
ment of  ossicles  and  membrana  tympani  which  are  left  undis- 
turbed, as  the  extent  of  their  necrotic  involvement  seems  to 
make  but  little  difference  in  the  final  result.  In  my  limited 
experience,  some  of  the  more  extensive  necrotic  cases  have 
made  the  very  best  recoveries,  both  in  the  way  of  entire  cessa- 
tion of  discharge  and  in  more  or  less  complete  regeneration  of 
the  membrana  tympani,  while  the  ultimate  restoration  of  hear- 
ing power  has  been  carried  to  almost  normal.  On  the  other 
hand,  I  have  to  report  that  in  some  cases  of  shorter  standing, 
where  the  necrosis  seemed  to  be  limited,  I  was  unable  to  arrest 
the  otorrhea,  due,  probably,  to  my  faulty  technic ;  neverthe- 
less, the  hearing  distance  was  greatly  increased. 

In  some  patients,  where  to  all  appearances  not  even  a  frag- 
ment of  drumhead  and  ossicles  remained,  the  removal  of  the 
inflammatory  debris  within  the  mastoid  antrum,  tympanic 
cavity  and  aditus,  preserving  intact  the  annulus  tympanicus, 
has  certainly  been  the  means  of  arresting  a  chronic  discharge 
and  greatly  improving  the  hearing,  without,  however,  causing 
a  regeneration  of  the  membrana  tympani.  The  principal  con- 
tention of  Heath,  therefore,  that  the  mastoid  antrum  is  more 
frquently  the  site  of  a  continued  suppuration,  rather  than  the 
cavity  of  the  middle  ear,  would  seem  to  be  substantiated.  Such 
being  the  case,  we  can  readily  realize  how  easily  the  narrow, 
unyielding  aditus  may  become  obstructed  by  pathologic  de- 
bris, causing  the  antrum  to  fill  with  inflammatory  products, 
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this  in  turn  producing:  a  de^ee  of  pressure  which  may  extend 
ii;>\\  art!  into  the  middle  fossa,  downward  into  the  mastoid  pro- 
ce--.  and  l>ackwards  towards  the  lateral  sinus. 

Iti  the  past  few  years  excision  of  the  membrana  tympani 
and  ossicles,  instead  of  the  usual  mastoid  operation,  has  been 
revived  and  strongly  urged,  with  a  view  of  curing  certain  cases 
of  chronic  discharging  ears.  We  have  felt  it  our  duty,  in  cer- 
tain instances,  to  advise  this  operation,  with  a  view  of  arrest- 
ing the  discharge.  Obviously,  all  of  us  have  frequently  been 
<!•  fed    in  the    results,    no  doubt    owing    to  the  afore- 

II  1  fact,  that  the  principal  site  of  the  trouble,  being  lo- 

cated in  the  antrum,  was  not  reached  by  an  excision  of  the  ossi- 
cles, and  the  operation  did  not  even  provide  for  drainage 
through  an  obstructed  aditus,  which  omission  in  the  end  com- 
pelled us  to  resort  to  the  usual  radical  procedure.  My  more 
recent  experience,  therefore,  teaches  me  that  the  Heath  opera- 
tion, for  the  reasons  above  mentioned,  will  largely  supplant 
that  of  the  excision  of  the  ossicles  for  the  cure  of  an  otorrhea. 

I  have  performed  the  Heath  operation  in  some  cases  of  acute 
mastoiditis  with  extensive  bone  necrosis,  where,  owing  to  the 
great  destruction.  I  should  otherwise  have  felt  obliged  to  per- 
form the  usual  radical  operation.  This  was  especially  true  in 
cases  where  extensive  erosion  had  destroyed  the  greater  part 
of  the  bony  external  auditory  canal,  the  discharge  from  the  an- 
trum and  cells  escaping  through  this  opening. 

In  another  class  of  cases  I  believe  this  operation  to  be  of 
the  greatest  importance.  We  all  see  cases  of  chronic  otorrhea 
in  children  involving  both  ears,  where  the  hearing  is  practic- 
ally normal.  Some  of  these  cases  are  persistently  unyielding 
to  any  line  of  treatment  other  than  operative.  The  simple  mas- 
toid operation  does  not  relieve  the  discharge,  and  in  perform- 
ing the  radical  operation  there  is  great  danger  of  interfering 
with  audition.  H  such  a  condition  were  present  in  only  one 
ear  in  a  young  child,  the  gravity  of  one-sided  deafness  would 
not  be  so  great,  but  suppose  we  should  perform  a  radical  opera- 
tion on  both  ears  of  a  child,  for  the  relief  of  an  otorrhea. 
There  is  almost  a  certainty  that  the  hearing  will  be  greatly  in- 
terfered with,  which  condition  is  likely  to  grow  worse.  In  this 
event  the  child,  if  young,  will  in  all  probability  become  dumb 
as  well  as  deaf.  Even  though  the  aural  disease  may  endanger 
the  child's  life,  the  responsibility  of  advising  a  double  radical 
mastoid  operation,  in  view  of  the  possible  danger  to  the  hear- 
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ing  power  and  the  consequent  loss  of  speech  that  may  follow, 
should  not  be  lightly  assumed  by  any  surgeon.  Another  point 
in  favor  of  this  modified  operation  is  that  there  is  less  liability 
of  injuring  the  tympanic  branch  of  the  facial  nerve,  but  the 
most  important  benefit  to  be  derived  from  this  surgical  pro- 
cedure is  the  eradication  of  the  danger  zone,  which  is  located 
in  the  antrum,  thus  removing  the  source  of  a  disease  most 
prone  to  cause  intracranial  complications. 

There  are  in  attendance  for  your  inspection  about  a  dozen 
cases  showing  the  results  of  the  operation  for  the  relief  of  the 
various  forms  of  suppuration,  and  detailed  histories  of  five 
of  these  cases  follow: 

Case  I.  Dr.  C.  S.  H.,  male,  white,  age  29  years.  Presented 
himself  for  treatment  on  April  1,  1908. 

History. — Eighteen  years  ago.  he  contracted  a  suppurative 
otitis  media  of  the  right  ear,  which  has  continued  to  date.  Ten 
years  ago,  the  membrana  tympani  and  ossicles  were  excised 
with  a  view  of  relieving  the  otorrhea.  This  very  materially 
lessened  the  quantity  of  the  discharge,  but  it  never  entirely 
ceased.  For  the  past  year  the  patient  has  complained  of  in- 
creasing nausea  and  vertigo,  both  in  frequency  and  severity, 
the  continuation  of  which  caused  him  to  seek  relief  through 
operative  interference. 

Examination. — Right  ear  shows  the  absence  of  the  membrana 
tympani  and  ossicles.  The  canal  is  well  filled  with  a  non- 
oflfensive,  yellow,  purulent  discharge.  The  roof  of  the  tym- 
panic cavity  has  been  absorbed  through  carious  erosion,  expos- 
ing the  dura. 

Operation. — The  Heath  operation  was  performed  on  April 
G,  1908.  The  cortex  looked  entirely  healthy,  the  entire  process 
having  undergone  sclerotic  changes,  being,  therefore,  quite 
filled  with  new  bone  formation  and  exceedingly  hard.  No 
actual  disease  of  the  bone  was  noted  until  the  antrum  was 
reached,  and  at  this  point  we  found  considerable  granulation 
tissue  and  the  exposed  dura  above  mentioned. 

The  patient  made  an  uninterrupted  recovery,  the  discharge 
having  ceased  in  six  weeks  from  the  date  of  operation,  the 
membrana  tympani  regenerating  in  about  the  same  time. 

The  hearing,  although  not  in  any  sense  acute,  has  improved 
considerably. 

The  chief  point  of  interest  here,  however,  as  in  some  other 
cases,  is  from  the  fact  that  the  discharge  has  entirely  ceased 
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and  there  is  a  regeneration  of  the  membrana  tympani.  The 
patient's  g;encral  health  has  improved  considerably,  he  weigh- 
ing more  than  at  any  time  in  his  life. 

Case  II. — H.  O.,  male,  white,  age  16  years.  Came  to  Jef- 
ferson Hospital  Clinic  for  treatment  on  July  23.  190H. 

History. — The  patient  gives  a  history  of  having  suffered 
about  nine  years  ago  from  a  suppurative  otitis  media.  It  i::" 
uncertain,  however,  how  long  this  continued.  The  present  at- 
tack of  otitis  dates  back  about  two  weeks,  the  patient  apparently 
suffering  the  usual  amount  of  pain  incident  to  such  a  condition. 

Examination. — The  canal  of  the  left  ear  is  filled  with  a  yel- 
lowish discharge,  offensive  in  character  and  streaked  with 
l)l(K)d.  The  membrana  tympani  is  largely  destroyed,  very  red 
and  edematous,  the  inflammation  involving  the  osseous  exter- 
nal auditory  canal,  which  bleeds  freely  on  the  slightest  irrita- 
tion from  a  cotton-covered  probe.  I  have  no  note  of  the  exact 
condition  of  the  ossicles  at  this  time.  The  boy  hears  the  tun- 
ing fork  at  about  three  inches,  aerial  conduction.  Ordinary 
conversation  can  be  heard  only  in  close  proximity  to  the  ear. 

Treatm<-nt. — The  patient  was  provided  with  an  antiseptic 
solution  for  irrigation,  returning  to  the  hospital  September  29. 
or  about  two  months  later.  The  examination  at  this  time 
showed  the  discharge  to  be  of  the  same  character.  There  was 
not  at  any  time  during  the  course  of  his  disease  pain  over  or  in 
the  region  of  the  mastoid  process,  not  even  on  deep  pressure. 

.\  skiagraph  of  the  mastoid  was  taken,  and  portrayed  the 
process  as  well  filled  with  pathologic  debris. 

Operation. — The  Heath  operation  was  advised  and  per- 
formed on  October  16,  or  after  three  months  of  continuous 
discharge  following  the  last  attack.  A  separation  of  the  soft 
parts  showed  the  cortex  to  be  rather  hard,  but  bleeding  at  sev- 
eral points.  The  interior  of  the  mastoid  process  was  well  filled 
with  granulation  tissue  and  extensively  necrotic.  There  was 
not,  however,  very  much  free  pus  found.  The  operation  con- 
sisted of  the  complete  exenteration  of  the  cells. 

The  patient  states  that  about  one  month  after  the  operation 
he  began  to  notice  some  improvement  of  hearing.  The  mem- 
brana tympani  has  regenerated  with  the  exception  of  a  small 
pear-shaped  opening  in  the  posterior  part.  The  hearing  has 
materially  improved.  The  boy  now  hears  the  tuning  fork  at 
about  eight  inches  and  ordinary  conversation  at  from  six  to 
eight  feet. 
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Case  III.— M.  W.,  male,  white,  age  42  years.  Patient  first 
appeared  before  me  on  October  12,  1907. 

History. — About  four  years  ago,  while  swimming,  he  con- 
tracted an  acute  suppurative  otitis  media  of  the  right  ear.  The 
discharge  has  continued  to  date.  The  patient  claims  that  the 
attack  occurred  without  pain,  and  that  he  was  entirely  free  from 
sufTering  of  any  kind  until  about  four  weeks  before  seeking 
treatment,  or  about  three  years  and  ten  or  eleven  months  after 
the  initial  attack,  at  which  time  he  began  to  have  pain  in  the 
ear,  especially  over  the  mastoid  process,  which  was  aggravated 
by  pressure  or  percussion.  The  patient  also  states  that  this 
pain  was  considerably  increased  by  bending  forward.  The 
only  treatment  he  has  received  up  to  the  present  time  has  con- 
sisted of  syringing  the  ear  with  salt  water. 

Bxamination. — An  examination  shows  the  discharge  to  be 
copious,  greenish-yellow  in  character,  and  very  offensive.  There 
is  destruction  of  the  lower  two-thirds  of  the  membrana  tym- 
pani,  Shrapnell's  membrane  being  intact.  The  ossicles  and 
landmarks  are  entirely  obliterated  on  account  of  the  swelling, 
and  there  is  considerable  granulation  tissue  in  the  tympanic 
cavity.  No  marked  bulging  of  the  superior  and  posterior  wall 
of  the  external  auditory  canal  is  present.  There  is,  however, 
rather  marked  tenderness  on  moderate  pressure  ovei:  the  mas- 
toid process,  more  especially  pronounced  at  the  tip. 

The  patient  hears  only  when  spoken  to  very  distinctly  and  in 
a  loud  voice.  Tuning  fork  is  not  heard  by  aerial  conduction. 
Bone  conduction,  however,  appears  to  be  fairly  good. 

Operation. — The  Heath  operation  was  performed  on  Octo- 
ber 25,  1907.  The  patient  noticed  a  considerable  improvement 
in  hearing  about  two  weeks  after  the  operation.  ^  This  improve- 
ment was  progressive  for  about  four  months,  he  retaining  this 
improvement  in  hearing  power  to  the  present  time. 

Examination. — ^January  2,  1908,  the  membrana  tympani  in 
this  case  has  never  regenerated.  The  discharge,  however,  has 
entirely  ceased.  The  fragment  of  malleus  and  also  that  of 
Shrapnell's  membrane  remain  about  as  they  were  before  the 
operation.  The  hearing  power,  according  to  the  patient's 
statement,  assumes  that  of  almost  normal.  Hears  tuning  fork 
at  about  four  inches  and  a  low  voice  at  about  five  or  six  feet. 

Case  IV. — E.  S.,  female,  white,  age  11  years.  Presented 
herself  at  the  JeflFerson  Hospital  Clinic  for  treatment  on  No- 
vember 10,  1908  . 
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History. — Eight  years  ago,  without  known  cause,  she  con- 
tracted an  acute  suppurative  otitis  media  of  the  left  eir,  which 
has  continued  recurrently  to  date.  The  mother  states  that  the 
discharge  is  usually  less  during  the  warm  weather. 

Examination. — Examination  shows  the  canal  well  filled  with 
thick,  yellowish  pus,  without  any  particular  odor.  The  mem- 
brana  tympani  is  practically  destroyed  except  Shrapnell's  mem- 
brane. There  is  marked  redness  and  some  edema  of  the  ex- 
ternal auditory  canal,  especially  the  superior  and  posterior  part 
adjacent  to  the  tympanic  ring.  There  is  no  pain  over  the  mas- 
toid, even  on  deep  pressure.  The  child  has  great  difficulty  in 
hearing  at  school,  it  being  necessary  to  place  her  near  the 
teacher  so  she  can  properly  receive  instruction. 

Operation. — The  Heath  operation  was  performed  on  No- 
vember 17,  1908.  The  exposed  cortex  was  found  to  be  prac- 
tically normal  in  appearance,  but  unusually  hard  and  thick. 
The  entire  mastoid  cells,  however,  were  necrotic,  which  re- 
quired their  complete  removal.  The  sinus  was  more  super- 
ficial than  normal  and  pushed  far  forward. 

Six  days  after  the  operation  the  patient  was  discharged  from 
the  hospital  and  returned  to  the  Out-Patient  Department  for 
the  usual  dressings. 

The  mother  feels  that  the  hearing  has  gradually  improved 
somewhat,  although  she  lacks  the  marked  improvement  that  is 
shown  by  some  of  the  other  patients.  The  discharge,  however, 
has  entirely  ceased  and  the  membrana  tympani  has  regenerated. 

Case  \\ — H.  D.,  male,  white,  age  18  years.  Came  to  Jeffer- 
son Hospital  Clinic  on  October  11,  1907. 

History. — Family  history  good.  Only  disease  from  which 
patient  has  suffered  is  whooping-cough,  which  is  said  not  to 
have  had  any  influence  on  the  aural  disease.  Has  suffered 
from  a  recurrent  suppurative  otitis  media  of  the  right  ear  from 
infancy,  the  trouble  recurring  at  intervals  ever  since.  Pain  is 
worse  during  the  period  of  cessation  of  discharge.  The  last 
exacerbation  occurred  about  two  years  ago,  causing  severe  suf- 
fering. The  discharge  continued  uninterruptedly  until  patient 
came  to  the  clinic.  With  each  acute  exacerbation  the  patient 
becomes  quite  ill,  and  before  the  appearance  of  the  discharge 
suffers  from  high  fever,  nausea  and  vomiting,  severe  headache, 
and  great  prostration.  The  hearing  power  is  very  much  im- 
paired, the  patient  involuntarily  turning  the  good  ear  toward 
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the  speaker,  feeling  that  the  right  ear  is  more  or  less  useless 
for  ordinary  conversation. 

Examination. — Examination  at  this  time  revealed  a  dis- 
charge in  the  external  auditory  canal,  the  greater  part  of 
the  membrana  tympani  being  destroyed.  The  history  of 
the  case  does  not  define  the  character  of  the  secretion  nor 
state  definitely  as  to  the  presence  of  granulation  tissue  in 
the  tympanic  cavity.  Deep  pressure  over  the  mastoid  pro- 
cess elicited  some  tenderness. 

Operation. — The  Heath  operation  was  performed  on  De- 
cember 6,  1907.  The  mastoid  process  was  found  to  be 
of  the  diploic  variety,  the  accompanying  osteomyelitis 
extending  backward  beyond  the  mastoid  bone.  The  cells 
were  extensively  necrotic,  the  carious  erosion  exposing 
the  sinus  for  almost  its  entire  length. 

The  boy  \yas  entirely  well  about  six  weeks  following 
the  operation,  that  is,  the  discharge  had  ceased,  there  was 
a  complete  regeneration  of  the  membrana  tympani  and  the 
hearing  power  had  improved  almost  to  normal,  the  patient 
reporting  that  he  was  free  from  all  discomfort. 

Examination. — January  2,  1909.  Improvement  has  con- 
tinued uninterruptedly,  and  if  anything  there  is  still  fur- 
ther betterment  in  hearing  and  the  entire  absence  of  any 
discharge.  Hears  ordinary  conversation  at  from  twelve  to 
fifteen  feet. 

Notwithstanding  the  fact  that  the  results  seem  to  justify 
this  surgical  procedure  in  certain  cases,  yet  it  is  most  dif- 
ficult to  reconcile  myself  to  the  belief  that  it  is  sound  oper- 
ative technic  to  deliberately  retain  pathologic  products, 
however  minute,  within  the  organ  of  hearing.  However, 
as  you  will  see  from  the  cases  present  for  your  examina- 
tion, the  results  generally  are  good  and  in  some  instances 
brilliant.  Therefore,  the  manifest  betterment  of  the  aural 
condition  of  the  patients  compels  us  to  give  some  recogni- 
tion to  this  procedure,  and  at  the  same  time  serves  to  stimu- 
late us  to  still  further  investigation. 

Generally  speaking,  the  operation  should  not  be  per- 
formed in  the  presence  of  suppurative  or  necrotic  diseases 
of  the  labyrinth,  where  cholesteatomata  are  present  within 
the  cavities  of  the  tympanum  or  antrum,  or  abscess  forma- 
tions involving  the  interior  of  the  skull,  especially  if  the  in- 
fection gains  entrance  through  the  tegmen  tympani. 
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On  the  other  hand,  we  would  feel  inclined  to  advise  the 
operation  in  appropriate  cases,  from  the  fact  that  it  does 
not  interfere  with  the  membrana  tympani  and  ossicles, 
thereby  not  jeopardizing  the  power  of  hearing.  It  would 
seem  best,  as  a  rule,  for  this  reason,  that  the  operation  be 
performed  early,  before  the  disease  has  caused  much  de- 
struction of  the  conducting  apparatus.  Some  other  points  in 
its  favor  are  that  the  danger  of  injury  to  the  facial  nerve  is 
very  much  reduced ;  the  shock  from  the  surgical  procedure 
is  considerably  lessened ;  and  the  recovery  is  notably  quick, 
while  at  the  same  time  it  corrects  the  pathologic  process 
within  the  danger  zone,  the  antrum. 

This  procedure,  furthermore,  not  only  preserves  the  hear- 
ing present  at  the  time  of  operation,  but  actually  improves 
it  to  a  noticeable  degree,  in  the  majority  of  cases.  Then, 
again,  it  is  suitable  in  both  the  acute  and  chronic  variety 
of  cases,  and  will  probably  supplant  the  operation  known 
as  ossiciilectomv  for  the  cure  of  an  otorrhea. 


III. 

SOME  POINTS  IN  ANATOMY,  PATHOLOGY  AND 

SURGICAL  TREATMENT  OF  THE 

FAUCIAL  TONSIL.* 

By  Joseph  C.  Beck,  M.  D., 
Chicago. 

The  purpose  of  this  paper  is  to  dwell  on  the  anatomy, 
pathology  and  surgical  treatment  of  the  faucial  tonsil  only  in 
so  far  as  it  is  necessary  in  the  operation  of  complete  enuclea- 
tion of  this  structure,  based  upon  personal  experience  in  a 
large  number  of  cases  during  a  period  of  four  years.  (Pre- 
vious to  this  time  I  had  never  performed  a  complete  enuclea- 
tion.) 

Almost  any  modern  text-book  on  nose  and  throat  diseases 
treats  the  subject  of  the  tonsil  in  a  satisfactory  way,  and  from 
the  point  of  view  of  a  radical  procedure  in  its  removal  the 
one  of  William  L.  Ballenger  is  to  be  highly  recommended.  In 
light  of  that  fact  it  seems  superfluous  to  add  another  paper 
on  this  subject,  if  nothing  new  can  be  presented.  Beyond  a 
slight  modification  in  the  technic  of  the  operation,  extensive 
macroscopic  and  microscopic  study  of  tonsils  removed  from 
patients  who  had  distinct  tonsillar  diseases,  or  diseases  de- 
pending on  tonsillar  affections,  I  have  nothing  but  corroborat- 
ing statements  to  make.  At  the  same  time,  I  am  sure  that 
this  subject  needs  to  be  brought  before  the  medical  profession 
constantly,  especially  the  general  practitioner,  because  too  many 
diseased  tonsils  are  allowed  to  remain  in  the  throats  of  indi- 
viduals, especially  adults,  causing  not  only  local  disturbances, 
but  general  toxemias  and  secondary  infections.  Again,  when 
these  diseased  tonsils  are  recognized,  they  are  often  improp- 
erly managed  by  local  applications  or  incomplete  removal.  The 
great  but  unwarranted  fear  of  hemorrhage  is  what  stands  in 
the  way,  and  yet,  if  the  technic  is  understood,  it  is  very,  very 
rare;  I  have  always  been  able  to  control  it  without  difficulty. 

*Read  before  the  International  Medical  Congress  at  Mexico,  Jan- 
uary, 1909. 
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GROSS   AND   HISTOLOGIC    ANATOMY. 

Most  of  the  text-books  and  articles  written  on  this  subject 
are  based  on  the  studies  of  tonsils  removed  from  the  cadaver 
or  animals,  and  as  "far  as  the  capsule  is  concerned,  the  litera- 
ture is  not  very  extensive.  H.  A.  Barnes,  of  Boston,*  has 
recently  published  an  article  on  the  study  of  the  capsule  of 
tonsils  removed  from  patients  suffering  from  tonsillar  disease. 
Histologic  sections  were  made  and  his  findings  are  so  much 
like  mine  that  I  will  not  repeat  them  here,  but  refer  to  my 
own  sections.  This  is  about  the  first  article  in  the  direction 
of  the  study  of  the  capsule  and  of  tonsils  removed  from 
patient,  that  has  come  to  my  notice.  My  own  studies  are 
based  on  about  two  hundred  tonsils  removed  (for  pathologic 
conditions)  with  capsule  attached,  and  examined  macroscopi- 
cally  and  microscopically,  in  order  to  determine  the  structure 
of  the  capsule,  muscle  tissue,  vascular  distribution,  particu- 
larly the  location  of  entrance  of  the  tonsillar  artery,  the  lym- 
phoid and  connective  tissue  framework,  also  the  pathologic 
conditions,  which  will  be, described  separately. 

I  have  further  studied  the  vascular  supply  of  the  tonsils  by 
injecting  the  arteries  on  one  side  and  the  veins  on  the  other 
in  a  very  fresh  cadaver  by  means  of  a  lead  solution.  Removing 
both  tonsils  thus  injected  I  took  stereoscopic  radiograms  of 
them  and  demonstrated  the  rich  supply  of  vessels. 

Before  describing  the  tonsils  removed,  I  desire  to  call  at- 
tention to  some  of  the  landmarks  which  are  important  in  the 
operation. 

The  structures  surrounding  the  tonsil  and  intimately  con- 
nected with  it  are : 

1.  Margo  supratonsillaris,  which  is  a  mucous  membrane 
that  can  be  made  out  very  clearly  at  the  uppermost  portion, 
where  the  anterior  and  posterior  pillars  join  one  another  when 
the  tonsil  is  drawn  from  its  bed  towards  the  median  line. 

2.  Plica  tonsillaris  or  triangularis,  which  can  be  traced 
from  about  the  lower  half  of  the  anterior  pillar  obliquely 
backwards  and  downwards,  covering  the  lower  one-third  of 
the  tonsil,  and  gradually  lost  in  the  posterior  pillar,  and  the 
palatoglossal  fold.  This  plica  is  not  always  present  in  this 
form  and  size.    In  some  cases  it  is  so  markedly  thickened  and 

'Boston  Medical  and  Surgical  Journal.  September  34.  1908. 
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developed  as  to  cover  more  than  two-thirds  of  the  tonsil,  and 
again  it  may  be  so  attenuated  as  to  be  practically  wanting. 

3.  The  anterior  pillar. 

4.  The  posterior  pillar. 

5.  The  retrotonsillar  areolar  tissue,  fascia  and  muscles 
of  the  pharynx. 

I  consider  primarily  two  divisions  of  the  tonsil,  namely,  (a) 
the  exposed  part;  (b)  the  hidden  part.  The  hidden  part  is 
again  subdivided  into  three,  namely,  (1)  the  vilar  or  head; 
(2)  intrapillar  or  body,  an^  (3)  subplicar  or  tail. 

These  subdivisions  are  purely  arbitrary  and  are  used  for 
description  of  the  radical  operation. 

The  exposed  portion  which  is  covered  by  mucous  mem- 
brane is  seen  to  be  marked  by  small  depressions,  correspond- 
ing to  the  openings  of  the  crypts.  The  number  and  size  vary 
a  great  deal.  The  largest  ones  are  found  in  the  upper  portion 
of  the  tonsil.  At  times  they  may  be  covered  over  by  the 
margo  supratonsillaris.  I  have  seen  a  colored  paste  injected 
into  one  of  these  openings,  escape  through  one  or  more  of  the 
other  crypts,  which  would  indicate  that  they  communicate,  a 
fact  not  very  well  known  and  not  shown  clearly  on  histologic 
examination. 

Of  the  hidden  part  of  the  tonsil,  the  vilar  or  head  appears 
to  be  the  largest.  It  not  infrequently  happens  that  in  a  flat 
tonsil,  after  the  margo  supratonsillaris  is  incised,  a  large  mass 
comes  into  view,  if  sufficient  traction  is  made  upon  the  tonsil. 
This  portion  is  less  firmly  connected  to  the  surrounding  loose 
areolar  tissue.  The  intrapillar  or  body  portion  of  the  tonsil 
is  usually  much  smaller  and  more  firmly  adherent.  It  is 
within  the  lower  half  of  this  portion  that  the  main  artery 
enters  the  tonsil  and  bleeding  is  usually  encountered  at  this 
point. 

The  subplicar  or  tail  portion  of  the  tonsil  is  the  smallest, 
although  I  have  seen  it  larger  than  either  of  the  other  parts 
of  it,  and  reaching  very  low  down  below  the  level  of  the  base 
of  the  tongue.  This  portion  is  very  intimately  connected  with 
the  surrounding  structures  and  large  veins,  and  some  smaller 
arteries  enter  it  from  the  anterior  and  posterior  pillars,  as 
well  as  from  the  palato-glossal  fold.  This  portion  has  few 
crypts  and  most  of  them  are  covered  by  the  plica.  In  methods 
other  than  the  enucleation  operation  this  portion  of  the  tonsil 
most  frequently  remains  in  the  pharynx. 
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The  cavity  created  by  the  radical  enucleation  operation  of 
the  tonsil  may  be  considered  anatomically  about  as  fo!' 
The  anterior  and  posterior  pillars  stand  out  very  promitv  , 
and  appear  thin.  At  the  bottom  of  this  cavity,  which  always 
looks  larger  than  the  structure  removed,  one  can  sec  the  con- 
strictor muscles  of  the  pharynx  and  number  of  shreds  of  the 
severed  loose  areolar  tissue,  especially  at  the  lower  region, 
several  points  of  oozing,  denoting  the  severed  blood  vessels, 
and  at  times  a  spurter  at  the  lower  third  of  the  cavity.  I 
shall  speak  of  this  cavity  again  under  post-operative  treatment, 
and  ultimate  results  of  the  op>eration. 

MACROSCOPIC  STLDV   OF   A   RADICALLY  ENUCLE.\TED  TONSIL. 

If  the  operation  was  performed  lege  artis  successfully,  then 
the  entire  gland  is  preser%'ed  and  in  good  condition,  that  is, 
not  torn  to  pieces  by  the  volsellum  forceps,  or  cut  into  by  the 
knife.  The  hidden  portion  is  completely  enveloped  by  a  firm 
fibrous  capsule,  which  merges  into  the  mucous  membrane  of 
the  severed  margo  supratonsillaris,  anterior  and  posterior  pil- 
lars, and  plica  triangularis,  which  are  taken  along  with  the 
dissected  tonsil.  Attached  to  the  outer  surface  of  the  capsule 
are  found  the  severed  shreds  of  areolar  tissue  and  some  muscle 
fibers.  I  have  not  been  able  to  positively  determine  macro- 
scopically  the  entrance  of  the  main  artery  through  the  cap- 
sule, even  by  the  aid  of  a  strong  magnifying  lens.  A  blunt- 
pointed  probe  inserted  into  the  crypts  will  find  them  in  most 
instances  right  against  the  inner  surface  of  the  capsule.  If 
this  probe  penetrates  without  resistance  through  the  capsule, 
then  one  can  assume  that  the  operation  was  not  radical ;  that 
at  least  part  of  the  capsule  and  perhaps  tonsillar  tissue  were  left 
behind  in  the  fossa. 

.MICROSCOPIC  STUDY  OF   A   R.\DICALLY   ENUCLEATED  TONSIL. 

(  Fig.  1.  Natural  color  photographs  can  not  be  demonstrated 
under  low  power.) 

Sections  of  many  tonsils  that  were  removed  on  account  of 
tonsillar  disease,  most  frequently  of  a  chronic  lacunar  inflam- 
mation, were  made  both  in  the  horizontal  as  well  as  perpen- 
dicular plane,  and  they  show  the  following: 

1.     Mucous  membrane  margin  of  the  margo  supratonsillaris, 
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anterior  and  posterior  pillars  and  plica  triangularis.     These 
are  distinctly  adherent. 

2.  Fibrous  capsule  of  variable  thickness. 

3.  Trabeculae  of  connective  tissue  (framework),  starting 
at  the  inner  surface  of  the  capsule,  and  running  towards  the 
mucous  membrane  surface  in  an  irregular  manner. 

4.  Lymphoid  tissue  masses  situated  between  the  above- 
mentioned  trabeculae,  giving  the  appearance  of  a  multilocular 
gland. 

5.  Epithelial  surface  with  the  mouths  of  the  crypts  also 
lined  by  epithelium  of  a  stratified  squamous  type. 

6.  Crypts  which  appear  in  various  forms,  some  single 
slits,  some  divided  in  two  or  three  branches,  some  appearing 
dilated.  Most  of  them  run  in  an  irregular  course  and  reach 
near  the  capsule.  They  do  not  appear  to  communicate  wnth 
one  another.  The  epithelium  lining  these  crypts  varies  con- 
siderably in  thickness  of  its  layers. 

7.  Arteries  and  veins  of  variable  sizes  are  seen  everywhere 
in  the  section,  but  particularly  near  the  capsule  they  are  most 
numerous  and  largest.  In  three  tonsils  serially  sectioned  I 
found  the  largest  blood  vessel  (artery)  at  the  junction  of  the 
upper  two-thirds  with  the  lower  one-third  of  the  tonsil  and 
nearer  its  posterior  extremity.  In  the  majority  of  the  tonsils 
sectioned  I  found  small  arterial  twigs  entering  from  the 
mucous  membranes  of  the  pillars  and  plicae,  particularly  at 
the  lower  portion.  The  largest  veins  are  seen  at  the  lower 
part  of  the  tonsil. 

8.  The  muscle  fibers  on  the  outside  of  the  capsule  are 
striped  and  are  part  of  the  constrictors  of  the  pharynx.  The 
amount  of  this  tissue  depends  on  how  cleanly  one  is  able  to 
dissect  the  tonsil,  or  how  firmly  the  attachment  is  to  the  sur- 
rounding muscles.  Some  muscle  fibers  are  seen  to  run  along 
in  the  trabeculae,  but  are  not  distinctly  striated. 

9.  I  have  found  in  some  cases  lymphoid  tissue  outside  of 
the  capsule,  not  near  the  mucous  membrane  margin,  and  this 
is  an  interesting  finding,  for  one  could  only  determine  how 
much  more  of  this  tissue  remains  in  the  fossa  by  deeper  dis- 
section or  post-morterm.  This  lymphoid  tissue  may  be  com- 
pared to  the  parathyroid  glands,  and  may  take  on  the  function 
and  patholog)'  of  the  tonsils  after  they  have  been  removed. 

The  histologic  pathology  of  these  tonsils  will  be  taken  up 
later. 
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PATHOLOGY. 

In  this  sketch  I  do  not  desire  to  speak  very  extensively  of 
the  general  pathology  of  tonsils,  except  so  far  as  I  found 
the  conditions  in  cases  that  came  under  my  personal  observa- 
tion, and  this  not  in  great  detail.  One  could  easily  write  i 
very  extensive  treatise  on  the  pathology  of  any  one  condition 
of  the  tonsil,  which,  of  course,  is  not  within  the  province  of 
this  paper. 

TONSILS   OF    A    CHRONIC    LACUN.\R    INFLAMMATION'. 

Macroscopic  Examination. — These  vary  a  great  deal  in  size; 
some  are  so  small  as  to  make  it  appear  impossible  that  they 
could  cause  all  the  trouble  ascribed  to  them.  The  exposed 
portion  shows  usually  a  number  of  dilated  mouths  of  crypts, 
many  times  filled  with  yellowish-white,  cheesy  masses,  the 
size  of  millet  seeds.  They  have  a  very  foul  odor.  The  mouth 
of  the  crypts  situated  uppermost  is  the  largest  and  is  known 
sometimes  as  the  sinus  tonsillaris.  It  harbors  the  greatest 
quantity  of  this  material,  oftentimes  hidden  by  the  margo 
supratonsillaris.  The  anterior  pillar  and  plica  triangularis 
may  also  hide  some  of  the  openings  of  the  crypts.  These 
mucous  membrane  structures,  as  also  the  posterior  pillar,  are 
thickened  in  many  instances,  and  irregularly  attached  to  the 
tonsil.  The  capsule  which  has  a  certain  degree  of  thickness 
in  a  majority  of  tonsils  is  more  firm  in  cases  that  give  a  his- 
tory of  many  attacks  of  acute  exacerbations,  peritonsillar 
abscesses,  or  where  previous  cauterization  or  tonsillotomy 
have  been  performed.  In  these  cases  there  are  more  shreds 
of  muscle  and  fibrous  tissue  attached  to  the  capsule.  Section 
through  such  tonsils  reveals  dilated  cr^'pts  filled  with  cheesy 
masses,  particularly  in  the  upper  portions. 

Microscopic  Examination. — This  has  already  been  described 
in  die  histologic  examination  of  the  tonsil.  All  I  wish  to  add 
is  that  in  the  inflammatory  tissues,  round  cell  infiltration  as  well 
as  older  cells  var>'  according  to  the  period  of  the  attack  when 
the  tonsil  has  been  removed.  Staining  for  microorganisms  has 
proven  of  no  value.  We  could  very  seldom  find  any.  Ex- 
amination of  the  cheesy  masses  shows  a  mass  of  dead  epithe- 
lial cells,  fat,  mucus,  leptothrix  threads,  and  a  number  of  cocci 
and  bacilli  (not  tubercular). 

Special  attention  paid  to  finding  tubercular  foci  proved 
nc<'ativ<..     In  about  half  a  dozen  tonsils  I   found  areas  in 
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which  there  were  suspicious  tubercles,    but    only    one    case 
showed  typical  giant  cells. 

HYPERPLASTIC   TONSILS. 

These  occur  most  frequently  in  children,  associated  with 
adenoids  and  are  usually  large  and  round,  with  a  smooth, 
mucous  membrane  surface.  The  mouths  of  the  crypts  are 
not  very  large.  The  surrounding  mucous  membranes  of  the 
pillars,  etc.,  are  not  markedly  adherent,  and  not  much  thick- 
ened. The  capsule  is  much  softer  and  the  retrotonsillar  ad- 
hesions to  it  are  very  few.  Section  through  the  tonsil  shows 
the  crypts  very  little  dilated  and  the  absence  of  the  cheesy 
masses  is  conspicuous. 

Microscopic  Examination. — Marked  increase  in  the  lym- 
phoid tissue,  and  very  little  organized  inflammatory  connec- 
tive tissue,  or  round  cell  infiltration.  The  capsule  appears 
thinner,  as  also  the  blood  supply.  Barely  any  muscle  fibers 
attached  to  capsule,  and  no  muscle  tissue  within  the  tonsil,  as 
found  in  the  adult  lacunar  inflamed  tonsil. 

HYPERKERATOSIS   OF   THE    TONSIL.       (LEPTOTHRIX.) 

This  condition  is  usually  associated  with  chronic  hyperkera- 
tosis of  the  Waldeyer's  ring  of  lymphoid  tissue,  characterized 
by  whitish  masses  firmly  adherent  to  the  mucous  surfaces  of 
the  tonsil  and  within  the  crypts.  Very  little  inflammation  ac- 
companies this  pathologic  change,  nor  are  the  tonsils  much  en- 
larged. The  capsule  is  not  thickened.  Microscopic  exam- 
ination shows  the  keratitic  changes  of  the  epithelial  and  sub- 
epithelial structures  which  show  the  bushy  appearance  of  the 
leptothrix  buccalis  within  its  meshes.  In  some  areas  the  tonsil 
appears  as  in  chronic  lacunar  tonsillitis. 

TUBERCULOSIS. 

This  was  a  case  of  possible  primary  unilateral  tubercular 
tonsil.  It  was  twice  the  size  of  the  opposite  (large  wal- 
nut). Firm  adhesion  of  the  surrounding  mucous  membrane. 
Otherwise  had  the  appearance  of  the  chronic  lacunar  inflamed 
tonsil.  Macroscopically,  the  tubercular  focus  could  not  be 
distinguished. 

Microscopic   Bxamination.— Usual    picture    of    a    chronic 
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lacunar  inflamed  tonsil,  but  many  areas  of  typical  tubercular 
infection,  as  g^ant  cells  and  epithelioid  cells.  Considerable 
round  cell  infiltration. 

LUETIC  TONSIL. 

(Removed  under  a  mistaken  diagnosis.) 

Both  tonsils  very  large;  otherwise  appearing  like  chronic 
lacunar  inflamed  tonsils.  Cross-section  showed  the  abscence 
of  dilated  crypts,  but  a  number  of  grayish-white  areas. 

Microscopical  Examination. — Marked  round  cell  infiltration, 
with  caseous  gummi  in  the  center.  The  arteries  appear  thick- 
ened, but  no  distinctly  obliterated  vessels  were  found. 

ACTINOMyCOSIS  OF  THE  TONSIL. 

In  a  case  of  actinomycosis  of  the  middle  ear,  which  I  pub- 
lished in  the  Annals,  one  tonsil  was  enlarged,  and  on  removal 
was  found  to  be  firmly  adherent  to  the  peritonsillar  structures. 
A  number  of  fistulous  tracts  could  be  traced  towards  the  ostium 
tubae.  Several  greenish  bodies  (characteristic  of  this  lesion) 
were  expressed  from  the  tonsil. 

Microscopic  Examination. — Acute  and  chronic  inflammatory 
areas  all  through  the  tonsil.  Mallory-Wright  stains  demon- 
strated the  actinomyces  in  the  tissues, 

adenocarcinoma. 

Unilateral. — About  three  times  as  large  as  its  opposite  (two 
and  one-quarter  inches  in  its  greatest  diameter).  Markedly 
thickened  mucous  membrane  surrounding  the  tonsil  and  firmly 
adherent  to  it.  No  evidence  of  cheesy  masses.  The  capsule 
is  intimately  connected  with  the  retrotonsillar  tissue,  and  can- 
not be  made  out  as  a  separate  structure. 

Microscopic  Examination.  —  Typical  adenocarcinomatous 
structures ;  however,  not  penetrating  beyond  what  I  take  to  be 
the  capsule,  which  is  much  thickened  by  the  resected  retroton- 
sillar tissue.  Very  large  blood  vessels,  particularly  veins,  are 
present. 

SARCOMA. 

Unilateral. — About  the  size  of  a  small  apple;  smooth,  and 
not  much  evidence  of  inflammation.     The  mucous  membrane 
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is  thin,  stretched  over  the  tumor.  No  evidence  of  any  mouths 
of  crypts.  No  evidence  of  a  capsule.  Soft  friable  tissue  in  its 
stead.    Large  vessels  are  seen  cut  acFOss. 

Microscopic  Examination. — Round  cell  sarcoma;  practically 
no  evidence  of  true  tonsillar  structure.  The  mucous  mem- 
brane covering  the  tumor  not  involved.  Large  vessels  and 
some  distinct  endothelially-lined  blood  lakes.  No  evidence  of 
a  capsule. 

ENDOTHELIOMA. 

Unilateral. — About  the  size  of  a  small  apple ;  smooth  surface. 
The  crypts  of  the  tonsil  are  distinct.  Over  the  most  prominent 
part  of  the  tonsil  is  an  area  of  ulceration.  No  evidence  of  a 
capsule,  but  in  its  stead  a  soft  tissue  mass  is  discernible.  Large 
blood  vessels  are  seen  cut  across  in  many  places.  Section 
through  the  tumor  gives  the  appearance  of  a  very  fleshy  mass, 
soft  in  character. 

Microscopic  Examination. — An  endothelial  growth,  princi- 
pally endovascular.  Many  blood  vessels  seem  to  be  filled  out 
with  endothelial  cells.  Very  little  connective  tissue  or  true 
tonsillar  structures  present,  except  the  mucous  membrane  or 
exposed  portions.     No  evidence  of  the  capsule. 

The  history  and  final  outcome  of  these  rarer  pathologic 
cases  are  of  great  interest,  but  not  within  the  limits  of  this 
paper. 

SURGICAL  TREATMENT. 

I  consider  three  principal  procedures  in  the  management  of 
the  tonsils,  namely,  (1)  tonsillotomy  by  guillotine;  (2)  partial 
tonsillectomy;  (3)  radical  enucleation. 

The  distinct  indication  for  the  particular  procedure  is  to 
be  found  in  the  history  and  pathologic  condition  present. 

For  the  first  procedure,  namely,  tonsillotomy  by  guillotine, 
I  can  see  but  one  class  of  cases  that  should  be  thus  operated 
upon,  and  those  are  the  hyperplastic  tonsils.  Even  manv  of 
those  do  some  time  or  another  return  with  trouble  in  the 
stump,  perhaps  several  years  later.  I  shall  not  spend  any  time 
on  the  technic,  as  it  is  too  well-known  to  every  general  prac- 
titioner. All  I  wish  to  say  is  that  I  perform  it  less  and  less 
all  the  time.  A  snare  will  do  much  more  thorough  work 
without  any  other  additional  operative  interference. 

Partial  tonsillectomy,   which  has  still  its  many   followers, 
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is  an  operation  that  will  be  followed  by  excellent  results  and 
until  about  four  years  ago  I  performed  this  operation  in  the 
majorit)'  of  my  cases.  In  a  goodly  number  of  cases,  particu- 
larly in  children  under  general  anesthesia,  I  still  do  this  opera- 
tion, providing  there  is  not  a  special  indication  to  be  more 
radical,  as,  for  instance,  some  general  systemic  infection  or 
many  attacks  of  tonsillitis.  The  technic  in  these  cases  is 
simply  to  separate  either  bluntly  or  sharply  the  adherent  pil- 
lars and  snare  the  tonsil  off,  or  remove  by  scissors,  punch 
forceps,  or  even  tonsillotome.  There  is  no  distinct  attempt 
made  to  remove  the  capsule :  in  fact,  the  attempt  is  made  not 
to  remove  it,  and  as  little  of  the  surrounding  mucous  mem- 
brane of  the  tonsil  as  possible.  The  result  from  such  a  pro- 
cedure is  that  there  is  less  reaction  and  subsequent  soreness, 
particularly  in  swallowing.  There  is  also  much  less  contrac- 
tion secondary  to  the  healing  of  the  tonsillar  wound  There  is 
much  more  bleeding  in  this  procedure  than  in  the  radical 
operation. 

One  thing  is  a  fact,  we  do  not  know  positively  that  this 
operation  will  cure  the  patient  as  a  radical  operation  will. 

RADICAL   ENUCLEATION    OPERATION. 

.\  confrere  of  mine,  who  is  evidently  not  in  favor  of  this 
procedure,  once  put  the  question  to  me  like  this:  "Why  do 
you  wish  to  do  such  an  operation?  The  tonsil  is  not  a  mahg- 
nant  growth."  It  is  true  that  the  majority  of  the  diseased 
tonsils  removed  are  only  inflammatorily  diseased;  neverthe- 
less, it  is  a  structure  which,  when  it  is  thus  affected,  will  cause 
much  trouble  from  chronic  septic  absorption,  such  as  chronic 
endo-  and  myocarditis  secondary  to  what  are  known  as  rheu- 
matic affections:  so  I  consider  these  tonsils  malignant,  in  that 
sense  of  the  word,  and  they  should  be  removed  radicallv. 
becau.se  when  done  otherwise  the  trouble  is  not  cured.  Who 
has  not  seen  cases  come  back  after  a  tonsil  operation,  with 
repeated  attacks,  simply  because  stumps  were  left  in,  when 
they  should  have  been  cured?  I  have  yet  to  see  one  case 
where  the  tonsil  was  removed  with  capsule  intact  that  returned 
with  complaint  of  the  original  trouble. 

Before  describing  the  steps  of  the  radical  tonsil  operation 
that  I  pursue,  permit  me  to  illustrate  the  simple  necessary  in- 
struments. 
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In  Children. — In  the  majority  of  cases  I  employ  a  general 
anesthetic — ether.  In  the  past  year  I  have  used  the  nitrous 
oxid-oxygen  continuous  anesthetic,  which  works  very  satisfac- 
torily. The  position  of  the  patient  is  in  the  recumbent  one, 
and  on  the  side,  with  the  head  close  to  the  edge  of  the  table. 

Illumination  by  an  electric  head  lamp. 

Assistants :  Well-trained,  especially  in  the  swabbing  of 
blood  and  depressing  the  tongue. 

In  a  small  number  of  cases  in  very  young  children,  from 
four  to  eight  years  of  age,  I  have  performed  the  radical  tonsil 
operation  under  local  anesthesia,  as  in  adults,  but  on  general 
principles  I  would  not  advise  it. 

STEPS  OF  THE  OPERATION. 

The  steps  of  the  operation  are  so  similar  to  those  employed 
under  local  infiltration  anesthesia  that  I  will  just  mention  the 
exceptional  points. 

1.  Injections  of  adrenalin  solution  1/5000.  about  20  minims 
each,  into  anterior  and  posterior  pillars  to  control  the  bleeding 
during  operation. 

2.  The  use  of  the  finger  for  blunt  dissection,  after  the  initial 
incisions  are  made,  produces  a  rapid  and  thorough  enucleation 
of  the  essential  portions  of  the  tonsil. 

3.  The  completion  of  the  operation  in  the  removal  of  the 
lowest  portion  of  the  tonsil  is  performed  with  the  aid  of  the 
snare. 

4.  Spurters  are  grasped  with  the  angiotribe  and  free  oozing 
is  controlled  by  a  firm  sponge  being  pressed  into  the  cavity  and 
held  by  an  artery  forceps,  which  is  used  as  sponge  holders 
during  the  operation. 

5.  Prevent  the  child  from  falling  asleep  too  soundly  after 
operation  in  order  to  guard  against  its  swallowing  too  much 
blood.  Allow  the  closed  mouth-gag  to  remain  in  the  mouth  for 
about  half  an  hour,  so  that  if  there  should  be  much  bleeding 
one  can  easily  reopen  the  mouth  and  stop  it. 

'    In  Older  Children  and  Adults.— The  technic  is  as  follows: 

1.  Seated  in  an  upright  position,  with  head  supported  by 
an  assistant. 

2.  Swab  the  general  pharyngeal  surfaces  with  a  20  per 
cent  cocain  solution. 
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3,  Inject  by  means  of  tonsil  syringe  (Fig.  1)  a  mixture  of 
atdrenalin,  1-1000,  and  cocain  hydrochlorate,  2  per  cent,  equal 
parts,  into  the  anterior  and  posterior  pillar,  supratonsiUar  and 
infratonsillar  areas.  These  injections  are  made  by  piercing 
the  mucous  membrane  with  the  needle,  and  raising  a  bleb,  as  by 
a  Schleich  injection.  Each  bleb  holds  about  five  minims.  Four 
such  blebs  usually  suffice  to  anesthetize  the  area  completely. 
One  side  is  injected  at  a  time;  that  is.  the  opposite  side  is  not 
injected  until  the  first  side  is  enucleated. 

4,  Depress  the  tongue  and  grasp  with  the  volsellum  for- 
ceps the  upper  and  lower  portions  of  the  tonsil,  taking  a  good 
firm  bite,  and  locking  the  forceps.  Remove  the  tongue  de- 
pressor. 

5,  Draw  the  tonsil  toward  the  uvula  by  means  of  the  volsel- 
lum forceps,  until  it  appears  quite  prominently  behind  the 
marpo  supratonsillaris  and  anterior  pillar. 
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FIGURE  1 
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FIGURE  2. 

6.  With  the  tonsil  knife  (very  sharp,  Fig.  2)  make  an  in- 
verted U-shaped  incison  througti  the  mucous  membrane  of  the 
marge  supratonsillaris,  anterior  pillar  and  through  the  plica 
This  original  incision  must  be  performed  with  the  greatest  care 
not  to  penetrate  the  capsule.  Carefully  cut  the  adherent  fibers 
close  to  the  capsule,  which  appears  whitish.  Using  the  op- 
posite end  of  the  knife,  I  bluntly  peel  off  some  of  the  supraton- 
siUar adhesions. 

7.  Release  the  volsellum  forceps ;  g^ve  patient  a  little  rest, 
and  if  there  is  some  oozing,  give  patient  a  solution  of  peroxid 
of  hydrogen  to  gargle. 

8.  Reapply  the  volsellum  forceps,  except  this  time  the 
upper  prong  of  the  forceps  grasps  the  already  dissected  head 
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of  the  tonsil.  By  drawing  the  tonsil  now  down  and  in,  we 
observe  some  large  fibers  of  retrotonsillar  areolar  tissue,  and 
some  muscle  fibers.     Before  cutting  these  I  apply  the 

9.  Angiotribe  (Fig.  3)  to  these  fibers,  crush  them,  take  oflf 
the  instrument,  and  cut  the  fibers  close  to  the  capsule.  In  th^s 
way  one  will  observe  very  little  bleeding. 

10.  The  mucous  membrane  of  the  plica  triangularis  is 
now  severed  from  the  anterior  pillar,  and  the  tonsil  further 
dissected. 

11.  Change  hands  (you  should  be  ambidextrous).  With 
volsellum  the  tonsil  is  now  pushed  back  into  its  bed  and  the 
posterior  pillar  is  severed  from  the  tonsil.     This  procedure 


should  be  done  with  great  care,  because  undue  multilation  of 
this  structure  will  cause  secondary  contractures  of  a  very 
disagreeable  type. 

12.  The  tonsil  is  now  free  on  all  its  sides,  except  at  the 
bottom,  which  is  the  most  firmly  adherent,  and  one  that  dis- 
turbs the  patient  the  most  when  manipulating.  It  causes  most 
of  them  to  gag.  The  traction  with  tjie  volsellum  is  now  made 
upwards  and  inwards.  Before  each  incision  the  angiotribe  is 
put  on  to  crush  the  vessels,  and  the  direction  of  the  knife  is 
towards  the  base  of  the  tongue,  as  though  one  were  going  to 
cut  it,  which,  however,  never  occurs.  Thus  the  operation  is 
completed  and  the  cavity  appears  as  described  under  the  head 
of  anatomy  in  this  paper.     Should  there  be  considerable  002- 
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ing  or  even  free  bleeding,  then  take  a  sponge  soaked  in 
peroxid  into  an»iotril)e.  and  press  into  the  cavity  created 
by  the  dissection,  and  press  it  firmly  against  it.  This  will 
result  in  a  great  deal  of  foam,  and  the  patient  must 
be  cautioned  not  to  inspire  a  quantity  of  this  material,  be- 
cause it  may  cause  some  embarrassment  in  breathing.  After 
a  few  moments  the  sponge  is  removed  and  the  surface  can  be 
inspected  for  any  distinct  spurter.  If  such  be  present,  then 
it  can  easily  be  grasped  with  the  angiotribc  and  closed  by 
crushing.  No  attention  need  be  paid  to  the  venous  oozing : 
it  always  stops  very  soon  after  operation.  The  injection  of 
the  opposite  tonsil  is  now  performed,  and  the  same  steps  are 
followed.  The  second  tonsil  is  always  more  difiicult  to  re- 
move, because  the  patient  is  irritated  by  the  oozing  from  the 
other  tonsil  cavity,  and  besides  in  many  instances  the  patient 
feels  the  effect  of  the  operation.  Not  that  he  suffered  any 
particular  pain,  but  a  discomfort  from  the  pulling  by  the 
volsellum  forceps. 

I  usually  begin  with  the  patient's  left  tonsil,  because  it  is 
easier  of  removal,  gives  one  the  practice,  and  the  patient  the 
confidence. 

Not  all  cases  go  as  smoothly  as  described,  because  several 
conditions  may  interfere.  In  the  first  place,  a  very  irritable 
individual  who  cannot  stand  anything  on  the  tongue  or  in 
the  throat,  as  ev^n  the  sensation  of  the  cocain.  will  gag  and 
sputter,  making  the  operation  very  difficult.  Some  nervous 
individuals  faint  at  almost  any  stage  of  the  operative  procedure 
from  sheer  fright  or  shock  from  pulling  on  the  forceps,  or 
other  causes.  It  therefore  becomes  necessary  to  terminate  the 
operation  more  rapidly.  In  such  cases,  usually,  however,  one 
can  dissect  the  head  of  the  tonsil.  I  make  use  of  the  snare 
and  eventually  go  in  after  the  stump  subsequently,  that  is. 
a  few  moments  later. 

After-treatment. — The  patient  is  placed  on  the  cart  and  not 
allowed  to  walk :  placed  in  bed,  and  not  allowed  to  speak ;  to 
rasp  the  throat  and  spit  out  only  when  absolutely  necessary, 
for  the  next  half  hour.  A  glass  of  peroxid  of  hydrogen  is 
at  hand,  and  he  is  told  to  use  it  if  the  throat  bleeds,  if  patient 
has  no  special  nurse.  Since  this  is  a  hospital  operation,  the 
chances  of  hemorrhage  with  such  a  mode  of  treatment  are 
very  slight. 
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The  next  day  or  two  the  patient  is  kept  on  Hquid  diet ;  in 
fact,  he  does  not  desire  to  swallow  very  much. 

Cleansing  solutions  of  1-1000  permanganate  of  potash  are 
used,  and  local  applications  of  tincture  of  iodin  to  the  tonsil 
wound.     This  constitutes  the  after-treatment. 

This  large  cavity  created  by  the  radical  operation  begins 
to  fill  in  very  rapidly,  and  on  the  third  day  it  is  practically 
filled  with  an  organized  blood  clot  and  granulations.  In  about 
two  weeks  after  operation  one  would  scarcely  believe  that  the 
entire  tonsil  had  been  removed,  and  many  cases  show  a  mass 
between  the  pillars  having  the  appearance  of  a  tonsil  stump. 

I  have  removed  some  of  these  tonsil  stumps  and  found  no 
lymphoid  tissue  microscopically;  only  inflammatory  structure. 


FIGURE  4. 


In  quite  a  few  cases,  especially  where  the  surrounding  tis- 
sues were  mutilated,  I  have  seen  some  had  contractures  and 
scars,  although  very  little  complaint  was  made  of  them  by 
the  patient.  Such  complaints  as  a  burning  sensation  in  the 
throat,  easily  tiring  when  speaking,  some  difficulty  in  swal- 
lowing, belong  to  the  greatest  minority. 

Should  one  have  suth  a  disagreeable  complication  as  pri- 
mary or  secondary  hemorrhage  that  could  not  be  stopped  by 
grasping  the  spurter  or  by  local  applications  of  the  various 
styptics  and  cauteries,  I  would  recommend,  instead  of  the  use 
of  the  Mikulicz  clamp,  what  has  proven  of  service  in  a  case  of  a 
colleague  of  mine,   namely  the  author's  tonsil   hemostat,   us 


Colored  Photograph — Lumiere's  process — 
of  a  Section  of  a  Tonsil,  radically  removed 
on    account    of    Chronic    Lacunar    Disease 


1  Margo  supratonsillaris 

2.  Fibrous  capsule  of  tonsil 

3.  Dilated  tonsillar  crypt 

4.  Epithelial  surface 


5.  Trabecuiae  or  septa 

6.  Lymphoid  tissue 

7.  Degenerated  and  mechanically 
lacerated  crypt 
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.^hown  in   Fig.   A  .urse,   whenever  a   spurter  can   be 

ad,   it  had  hcttcr   be  done,  in  preference  to  any  other 

•d. 

In   all   my  experience   I  have  had  but   two   severe  tonsil 

hemorrhages  after  the  removal  of  chronically  inflamed  tonsils, 

and  both  recovered.    That  does  not  mean  that  I  have  not  had 

patients  who  bled  quite  a  good  deal. 


IV. 

OUR  EXPERIENCES  WITH  THE  KILLIAN 
FRONTAL-SINUS  OPERATION  * 

By  Dr.  von  Eicken, 
Freiburg  i.  Breisgau. 

Translated  by  Clarence  Loeb,  A.  M.,  M.  D., 
St.  Louis. 

Gentlemen:  Since  the  Krauss-Killian  paper  on  Killian's 
radical  operation  on  the  frontal  sinus  in  1903,  an  extensive 
literature  has  appeared  dealing  with  this  method.  Killian 
himself,  very  thoroughly  explained  his  method  at  Heidel- 
berg in  1904,  gave  some  modifications  of  the  technic.  and 
above  all  defined  its  indications.  Since  then,  much  has 
ben  written  pro  and  con,  and  this  contest  has  not  yet  been 
settled.  It  is  therefore  in  order  to  relate  the  results  col- 
lected in  our  clinic  during  the  last  six  years.  The  short- 
ness of  the  time  allowed  to  me  forbids  my  going  thoroughly 
into  all  the  points  coming  into  consideration,  but  these  will 
be  given  in  a  larger  article. 

I  am  able  to  report  100  cases  observed  from  1902  to  the 
end  of  1907.  Of  these,  58  were  men  and  42  were  women. 
Many  of  you  will  be  astonished  at  this  large  number,  but 
you  will  understand  it  when  I  analyze  it  a  little  more. 
Forty-two  of  these  cases  come  from  the  private  practice  of 
my  chief,  and  of  these,  only  16  are  from  Freiburg  and  its 
vicinity,  while  27  were  sent  to  him  for  operation  from  a 
considerable  distance.  In  the  cases  belonging  to  the  poorer 
classes — the  patients  of  the  third  class — it  should  also  be 
noted  that  13  of  them  were  sent  to  us. 

A  bilateral  operation  was  necessary  20  times ;  of  these, 
7  were  performed  at  the  same  time,  and  13  were  operated 
on  the  two  sides  at  diflferent    times.     By    far    the  greater 

•Read  before  the  International  Laryngo-Rhlnological  ComgreBS 
at  Vienna,  1908. 
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number  of  cases  were  operated  by  Killian  himself,  23  by  ine, 
and  2  by  the  other  assistants  in  the  clinic. 

In  20  cases,  an  operation  had  been  performed  by  some 
one  else,  without  curing  the  frontal  sinus.  Six  of  these  had 
cicatricized  wounds  and  14  had  fistulae.  In  these  the 
radical  operation  seemed  absolutely  indicated.  The  diag- 
noses was  based,  in  the  other  cases,  on  the  endonasal  find- 
ings and  the  results  of  lavage  of  the  frontal  sinus. 

In  4  cases,  the  fear  of  intracranial  complications  was  the 
indication  for  the  operation.  These  were  cases  that  had 
formerly  suffered  from  accessory  sinus  affection  and  then 
had  acute  attacks  with  severe  pain,  while  lavage  of  the 
frontal  sinus  gave  foul-smelling  pus.  Only  in  one  case, 
where  there  previously  had  been  no  frontal  sinus  involve- 
ment, where  removal  of  the  anterior  end  of  the  middle 
turbinate  in  no  way  influenced  the  terrible  pain,  and 
where  even  morphin  gave  scarcely  any  relief,  were  we 
compelled  to  make  a  radical  operation  14  days  after  the 
beginning  of  the  acute  trouble.  I  would  add  that  to-day, 
when  we  have  in  Bruening's  headlight-bath  a  wonderful  aid 
in  combating  pain  in  acute  cases,  even  such  a  case  could 
probably  have  been  cured  without  operation.  Where  scar- 
let fever  or  trauma  has  caused  the  disease,  we  advise  our 
patients  against  endonasal  operations  and  at  once  perform 
the  radical  operation.  The  same  is  true  in  cases  of  exten- 
sive polypus  formation  complicated  by  asthma,  where 
the  endonasal  treatment  previously  carried  out  by  other 
physicians  was  followed  always  by  only  temporary  amelio- 
ration. The  urgent  desire  of  the  patient  to  be  freed  as 
soon  as  possible  from  the  suffering  he  has  undergone  for 
years  is  a  very  good  reason  for  the  radical  operation,  if  the 
results  of  radiography  and  transillumination  make  the  pos- 
sibility of  endonasal  cure  of  the  affection  very  problemat- 
ic. We  advised  the  radical  operation  in  a  case  where 
neurasthenia  had  followed  numerous  unsuccessful  endo- 
nasal operations.  In  all  other  cases,  more  than  60,  there 
was  a  chronic  affection  where  the  lack  of  success  from  en- 
donasal operations  was  the  reason  for  the  radical.  In  a 
large  number  of  these  patients,  numberless  operations — 
without  exaggeration — had  been  performed  on  the  nose 
without  obtaining  the  desired  cure. 

As  to  the  technic  of  the  operation,  some  improvements 
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have  been  made  lately.  In  the  first  place  we  now  make  the 
incision  through  the  soft  part  the  same  throughout  its  en- 
tire length,  check  the  hemorrhage,  and  before  opening 
frontal  cavity,  detach  the  periosteum  from  the  lateral  nasal 
wall  and  the  orbit,  tampon  this  with  gauze,  and  only  then 
proceed  to  open  the  sinus  over  the  nasal  portion  of  the 
supraorbital  ridge,  when  we  can  count  with  certainty  upon 
finding  a  cavity.  If  the  relationships  are  not  so  distinct, 
we  resect  the  processus  frontalis  of  the  upper  maxilla,  the 
upper  portion  of  the  lachrymal  bone,  a  part  of  the  lamina 
papyracea,  the  anterior  ethmoidal  cell,  and  the  floor  of  the 
frontal  sinus,  and  thus  open  the  frontal  sinus  beneath  the 
nasal  portion  of  the  supraorbital  ridge,  so  that  we  eventu- 
ally lay  bare  the  mucosa  which  extends  upward  into  the 
frontal  bone,  above  the  supraorbital  ridge. 

We  cannot  approve  of  the  numerous,  different  proposi- 
tions to  partially  or  totally  preserve  the  anterior  frontal 
wall.  The  danger  of  overlooking  a  portion  of  the  frontal 
sinus  because  of  the  smallness  of  the  opening,  and  thus 
allowing  diseased  mucosa  to  remain,  is  much  too  great. 
This  has  been  clearly  proved  by  the  numerous  cases  of 
fistulae  coming  to  us  from  other  places  for  treatment.  If 
we  are  to  attack  the  frontal  sinus  from  without,  the  opera- 
tion must  be  so  performed  that  all  recesses  can  be  clearly 
seen.  In  two  cases  operated  by  me  years  ago,  when  we 
could  not  diagnosticate  the  extent  of  the  sinus  by  means 
of  the  Roentgen  picture.  I  saw  that  overlooking  a  recess 
and  allowing  the  mucous  membrane  to  remain,  even  in  a 
circumscribed  place,  could  cause  a  relapse,  even  after  years 
of  apparent  cure.  It  is  of  great  importance  to  thoroughly 
exenterate  the  orbital  recesses,  which  are  found  so  fre- 
quently, as  well  as  the  anterior  ethmoid  cell,  which  de- 
velopes  towards  the  root  of  the  nose.  When  all  the  re- 
cesses and  spaces  in  the  frontal  sinus  have  been  sought  out 
and  their  mucosa  radically  removed,  there  comes  the  sec- 
ond postulate,  viz.,  that  a  broad  exit  from  the  operated 
cavity  into  the  nose  be  made,  which  demands  the  resection 
of  the  processus  frontalis  maxillae  superioris.  The  re- 
moval of  this  bone,  which  is  often  very  thick,  never  causes 
such  technical  difficulties  as  to  cause  one  to  refrain  there- 
from. The  hemorrhage  from  the  nasal  mucosa  can  always 
be  controlled  by    tamponing   the  back   of  the    nose    from 
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the  interior  of  the  nose.  It  is  important  in  obtaining  free 
outflow  of  the  secretion  that  the  nasal  septum  does  not 
curve  too  much  toward  the  operated  side,  otherwise  there 
may  be  synechia!  formation  and  retarded  cure.  When  it  is 
possible,  we  should  try  to  correct  high  degrees  of  septal 
deviation  some  time  before  the  radical  operation. 

The  retaining  of  an  arch  was  only  partially  possible  in 
several  fistulae  cases,  on  account  of  preceding  operations, 
likewise  in  3  cases  of  caries  of  the  anterior  wall  and  region 
of  the  ridge  itself.  In  the  great  majority  of  cases,  however, 
an  arch  could  be  formed,  but  I  should  state  that  in  3  cases 
with  very  thin  bone,  it  collapsed  either  during  the  opera- 
tion, or  later  on  account  of  a  trauma.  We  have  entirely 
given  up  the  formation  of  a  mucous  flap.  The  sizes  of  the 
sinuses  were  very  different.  Very  large  cavities  were  found 
36  times,  medium  sized  42  times,  small  28  times,  and  of 
the  latter,  4  were  so  small  that  their  contents  could  be  re- 
moved without  opening  over  the  ridge.  Twice,  an  actual 
frontal  sinus  was  absent.  Extensive  subdivisions  of  the 
sinus  were  frequently  found,  and  once  the  interesting  ob- 
servation was  made  that  two  completely  separated  cavities 
had  been  formed,  the  medial  of  which  was  diseased  while  the 
lateral  was  healthy.  As  to  the  contents  of  the  cavities,  a 
more  or  less  swollen  mucosa  was  found  in  most  cases — 
7  times  distinct  polypi  formation  in  the  frontal  sinus 
itself — furthermore,  more  or  less  secretion,  sometimes  mu- 
cous, sometimes  muco-purulent,  sometimes  purely  purulent, 
and  not  rarely  the  pus  had  a  very  foul  odor.  Acute  inflam- 
matory changes  shown  by  strong  hyperemia  or  g^eyish- 
g^een  discoloration  of  the  mucosa,  were  seen  five  times.  In 
the  cases  with  fistulae  formation,  we  frequently  saw  dis- 
tinct granulations  in  addition  to  the  hypertropic  mucosa. 
This  was  also  found  in  3  cases  with  caries,  and  in  these 
cases  both  anterior  and  posterior  walls  were  carious.  The 
dura,  covered  with  granulations,  lay  bare. 

If  we  could  not  decide  before  the  operation  whether  a 
severe  disease  of  the  ethmoid  was  complicated  by  frontal 
sinusitis,  and  consequently  exploratively  laid  bare  the  lat- 
ter's  mucosa,  we  found  six  times  no  definite  disease,  and 
three  times  confined  ourselves  to  making  a  large  hole  in  the 
floor  of  the  frontal  sinus,  after  exenteration  of  the  ethmoid. 
Yet  we  were  forced  to  regret  this  procedure,  as  the  frontal 
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sinus  invariably  became  secondarily  involved,  and  later  had 
to  be  radically  operated.  Apparently  the  removal  of  the 
floor  of  the  frontal  sinus  injured  the  very  important 
blood  vessels,  which  are  developed  from  those  of  the 
nasal  mucosa,  in  such  a  way  that  a  locus  minoris  resist- 
entiae  for  a  new  infection  was  formed  as  a  result  of  a 
deficient  blood  supply.  In  the  other  three  cases,  we  de- 
cided to  remove  the  normal  mucosa  at  once,  since  these 
cavities  were  not  very  large.  In  the  operations  on  one  side, 
we  sometimes  accidentally  perforated  the  septum  inter- 
frontale.  If  the  mucosa  appeared  healthy,  we  refrained 
from  operating  on  the  other  cavity.  Twice,  however,  the 
typical  operation  was  done  on  the  other  side  also ;  once, 
because  there  was  a  foul  discharge,  and  the  other  time  be- 
cause we  wished  to  obtain  a  better  drainage  for  a  dis- 
eased sinus  that  extended  far  towards  the  healthy  side. 
If  the  sinus  opened  through  the  septum  was  found  dis- 
eased, we  frequently  removed  only  its  anterior  wall,  with- 
out performing  the  radical  operation  on  the  other  side.  In 
these  cases,  we  could  not  expect  a  cure,  and  w^ere  actually 
compelled  later  to  perform  the  typical  operation  on  the 
other  side. 

Unilateral,  isolated  frontal  sinusitis  was  not  once  ob- 
served. The  anterior  ethmoid  cells  were  always  involved, 
and  in  the  majority  of  cases  the  antrum  also.  Many  pa- 
tients came  to  us  with  tubes  in  their  alveolae,  through 
which  for  a  long  time  they  had  been  accustomd  to  wash 
out  their  antra.  Several  antra  were  bored  into  or  radically 
operated  by  us  before  the  frontal  sinus  operation,  and  for 
this  we  have  been  using  for  the  last  three  years  only  local 
anesthesia. 

Thirteen  times,  radical  operation  on  the  antra  imme- 
diately preceded  that  on  the  frontal  sinus.  In  twenty  cases 
we  were  later  forced  to  operate  radically  on  the  antrum 
after  the  frontal  sinus  had  healed,  and  I  would  like  to  state 
here  that  whenever  we  found  pus  during  the  after-treat- 
ment of  our  cases,  the  antrum  was  almost  invariably  the 
source.  Doubtless  we  have  ascribed  to  the  regular  lavage 
of  the  antrum  a  greater  curative  power  than  it  actually 
possesses,  and  it  is  my  advice  to  operate  on  the  diseased 
antrum   either   before  or  simultaneously   with   the   frontal 
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sinus,  or  at  least  to  make  a  large  opening  into  the  lower 
nasal  meatus. 

With  the  above  sentence  we  touch  upon  the  chapter  of 
after-treatment  of  operated  frontal  sinuses.  Permit  me  to 
say  something  about  the  care  of  the  wound  itself.  With 
the  exception  of  17  cases,  we  closed  the  wound  primarily, 
\(.t  not  less  than  19  cases  showed  greater  or  less  disturb- 
ance in  wound  healing,  which  frequently  appeared  as  stitch 
abscess,  but  sometimes  as  retention  symptoms,  and  com- 
pelled us  to  reopen  the  wound  to  a  greater  or  less  extent. 
Three  times  there  was  an  erysipelas  of  the  wound.  The 
secondary  suturing,  which  usually  took  place  two  to  five 
days  after  the  operation,  was  sometimes  followed  by  in- 
flammatory symptoms,  which  caused  us  to  reopen  the 
wound  and  tampon.  Upon  reviewing  the  material,  I  come 
to  the  conclusion  that  we  undoubtedly  used  the  primary 
closure  too  frequently.  This  ought  to  be  done  only  when 
drainage  is  very  good,  symptoms  of  acute  inflammation  of 
the  mucosa  are  entirely  wanting,  and  the  pus  has  no  foul 
odor.  In  all  cases  where  we,  know  from  earlier  operations 
that  there  was  a  tendency  to  disturbances  in  the  course  of 
the  healing,  it  is  much  better  to  suture  secondarily.  Of 
the  other,  transitory  inflammations  which  followed  our 
operations.  I  would  mention  that  angina  follicularis  fre- 
quently appeared ;  once  there  was  a  tonsillar  abscess ; 
twice,  otitis  media,  which  healed  after  paracentesis ;  once, 
a  pneumonia  of  the  right  apex  which  resorbed  completely. 

It  is  very  important  to  remove  carefully  and  completely 
all  strips  of  gauze,  drains  and  tampons  which  have  been 
introduced  into  the  nose.  If  one  is  forgotten,  the  course  of 
healing  is  disturbed,  for  which  we  were  to  blame  three 
times.  To  avoid  such  an  oversight  as  much  as  possible, 
we  have  for  a  long  time  used  only  one  gauze  drain,  whose 
outer  end  was  knotted.  Only  when  this  knot  had  been 
drawn  out  of  the  nose  could  we  be  sure  that  no  gauze  had 
become  detached  and  left  in  the  wound. 

A  hemorrhage  into  the  orbital  tissues  happened  to  us 
once,  but  was  resorbed  without  any  bad  symptoms.  W^e 
had,  also,  two  hemorrhages  into  frontal  sinuses  upon 
which  we  had  operated.  Both  times,  the  clot  w'as  dis- 
charged in  a  short  time  through  the  nose,  and  the  wound 
did  not  break  open.     A  severe  hemorrhage  from  the  an- 
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terior  ethmoidal  vessels  compelled  us  once  to  reopen  the 
field  of  operation  and  ligate  the  vessels.  Rarely  did 
diplopia  follow  the  operation.  It  usually  disappeared  in  a 
few  days.  It  was  complained  of  for  longer  than  one  month 
in  only  five  cases,  but  it  always  sooner  or  later  disappeared. 
One  case,  however,  upon  which  I  operated  ten  months  ago, 
still  suffers  from  double  vision,  which,  however,  does  not 
disturb  the  patient  very  much.  Whenever  a  diplopia  lasts 
for  some  time,  there  is  always  a  cavity  whose  extent  up- 
ward was  very  slight,  and  which,  therefore,  extended  so 
much  deeper  into  the  orbital  roof  and  outward.  The  postu- 
late, to  remove  all  diseased  mucosa,  compelled  us  to  de- 
tach the  periosteum  of  the  arcus  supraorbitalis  more  ex- 
ternally than  usually  in  order  to  obtain  sufficient  access  to 
the  lateral  recesses.  Wherever  such  a  detachment  can  be 
avoided,  one  should  not  expose  the  patient  to  the  danger 
of  a  long  continued  diplopia,  even  though  the  operation 
thereby  becomes  more  difficult  and  tedious. 

Of  the  other  ocular  disturbances,  we  once  saw  a  very 
transitory  paralysis  of  the  levator  palpebrae  superioris, 
probably  caused  by  pressure  of  the  drain,  and  a  stubborn 
entropium  spasticum  in  a  man  who  since  childhood  had 
been  blind  on  the  operated  side  from  old  iridocyclitis  and 
amotio  retinae.  We  were  compelled  in  the  latter  cases  to 
put  a  ligature  through  the  lower  lid,  and  thereby  draw  the 
lid  downward  for  several  days. 

Anesthesias  and  paresthesias,  caused  by  severing  the 
nervus  supraorbitalis,  were  frequently  complained  of  by 
women,  but  these  symptoms  sooner  or  later  disappeared. 
We  were  especially  careful  in  these  cases  where  the  frontal 
sinus  suppuration  was  apparently  complicated  before  the 
operation  by  neuralgia  of  the  supraorbital  nerve.  Ten 
times,  during  the  radical  operation,  we  removed  the 
nervus  supraorbitalis  by  slowly  pulling  it  out.  We  have 
learned  thereby  to  remove  the  whole  nerve,  which,  as 
it  leaves  the  foramen  supraorbitale  divides  into  two 
branches;  one  of  these  ascends  perpendicularly,  and  the 
other  runs  outward  parallel  to  the  arcus  supraorbitalis. 
This  latter  is  very  easilv  overlooked.  Twice  it  had  to  be 
removed  secondarily.  The  nervus  supratrochlearis,  a  por- 
tion of  the  nervus  frontalis,  compelled  us  three  times  to 
make  a  secondary  operation,  on  account  of  neuralgia. 
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The  most  frequent  cause  for  secondary  complaints  was 
the  antrum.  As  I  have  already  stated,  twenty  times  after 
the  frontal  operation,  an  extensive  one — usually  the  Luc- 
Carlwell's — was  required  for  the  antrum.  More  rarely,  it 
was  necessary  later  to  remove  nasal  polypi,  usually  in  those 
cases  where  the  ethmoid  had  been  insufficiently  exenter- 
ated.  Only  in  two  cases  could  we  give  no  exact  reason  for 
the  reappearance  of  polypi.  In  both  cases,  numerous  opera- 
tion.^ had  been  made  within  the  nose  before  the  radical  opera- 
tion, resulting  in  atypical  changes  in  the  nasal  mucosa  Mch 
as  synechiae  and  cysts.  In  some  cases  the  sphenoid  had 
to  be  opened  secondarily. 

If  we  would  estimate  the  value  of  an  operative  proced- 
ure, we  should  know  above  all  to  what  extent  the  life  of 
the  patient  is  threatened.  Formerly,  we  did  not  think  that 
Killian's  frontal  sinus  operation,  when  the  proper  technic 
was  observed,  had  any  appreciable  danger,  and  we  were 
confirmed  in  this  belief  by  a  review  of  the  80  cases  pub- 
lished by  Krauss-Killian,  which  healed  normally.  Un- 
fortunately, we  have  discovered  that  the  otherwise  beauti- 
ful method  is  not  entirely  without  danger.  We  have  seen 
two  patients  die,  soon  after  the  operation,  from  meningitis, 
and  one,  after  suflFering  for  a  long  time,  with  osteomyelitis 
of  the  cranial  bone  die  of  subsequent  frontal  and  temporal 
lobe  abscesses.  It  is  a  question  whether  we  are  to  blame 
the  operation  for  these  three  cases,  and  whether  similar 
conditions  can  be  prevented.  There  were  no  mistakes  in 
the  operative  technic.  Perhaps  we  were  wrong  to  suture 
the  wound  primarily  in  the  patient  who  later  died  of 
osteomyelitis.  The  inflammatory  process  in  this  case  start- 
ed from  the  lateral  nasal  wall  and  progressed  in  spite  of 
repeated  extensive  operations.  Both  of  the  cases  which 
died  of  meningitis  possessed  on  the  operated  side  suppurat- 
ing antra,  which  in  one  case  was  easily  accessible  from  the 
middle  meatus,  and  in  the  other  from  the  alveolar  process. 
In  the  first  case,  the  infection  began  at  the  margin  of  the 
remaining  portion  of  the  middle  turbinate,  apparently  from 
the  tampon  impregnated  with  antral  pus.  It  ascended 
through  the  lymph  channels  which  surround  the  olfactory 
fibres,  through  the  lamina  cribosa  to  the  bulbus  olfactorius 
and  the  pia,  and  rapidly  caused  a  meningitis.  In  the  other 
cases  the  patient,  in  addition  to  the  diseased  antrum,  had 
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a  sphenoid  sinus  filled  with  thick  mucous  exudate.  This 
was  not  opened  at  the  frontal  sinus  operation,  since  the 
posterior  ethmoid  cells  were  entirely  normal.  In  the  most 
posterior  angle  of  the  cavity,  some  drops  of  pus  were  found, 
and  from  here  we  could  follow  the  path  of  the  pus  from 
the  mucosa,  along  the  hypophysis  to  the  dura  of  the  base 
of  the  brain  through  the  intact  sella  turcica. 

Since  this  last  death,  we  have  had  22  cases,  which  healed 
normally. 

Ever  since,  we  have  made  it  a  rule  to  operate  on  antral 
suppuration  either  before,  or  at  the  same  time  as  the  frontal 
operation.  In  every  case,  we  try  beforehand  to  diagnose 
the  sphenoid  disease,  so  that  we  will  not  neglect  its  open- 
ing and  exenteration,  even  when  the  posterior  ethmoid 
cells  are  healthy.  Primary  suturing  is  confined  to  chronic 
cases  with  mucous  and  mildly  mucopurulent  exudate,  and 
in  the  other  cases  suture  on  the  third  or  fourth  day.  By 
taking  pains,  this  secondary  suturing  gives  good  results. 
Thus,  we  trust  to  have  no  other  osteomyelitis  case. 

To  test  our  results,  \Ve  have  made  extensive  re-examina- 
tions. We  were  able  to  examine  78  of  our  old  patients, 
and  from  14  we  received  complete  written  communications. 
One  case,  which  will  be  well  shortly,  is  still  under  treat- 
ment.  We  have  lost  track  of  four  cases. 

Before  I  communicate  our  results.  I  will  explain  what  I 
mean  when  I  call  a  patient  cured.  There  must  be  no  more 
pain,  suppuration  or  polypi  formation.  Such  an  ideal  re- 
sult was  obtained  in  60  patients ;  among  them  are  all  cases 
with  earlier  fistula  formation.  From  the  written  communi- 
cations, we  may  conclude  that  9  other  patients  were  com- 
pletely cured.  A  distinct  improvement  was  obtained  in  16 
cases,  and  in  these  the  frontal  sinuses  were  likewise  com- 
pletely healed.  There  were,  however,  other  sinuses  with 
greater  or  less  discharge.  This  came  6  times  from  non- 
operated  antrum,  once  from  the  antrum  and  sphenoid, 
once  each  from  the  ethmoid  and  sphenoid  alone.  In  the 
other  7  cases,  two  required  polypi  removal ;  in  one  there 
remained  a  slight  secretion  with  tendency  towards  forma- 
tion of  crusts.  In  two  neurasthenic  patients,  painful  sen- 
sations persisted,  for  which  no  cause  could  be  found.  One 
patient  complained  of  severe  pain  when  she  had  catarrh, 
and  in  the  seventh  case,  without  polypi  or  secretion  from 
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the  no.sc,  there  reappeared  asthmatic  attacks,  however  much 
less  severe  and  rarer  than  in  the  many  years  before  the  radi- 
cal operation.  That  the  patient  was  in  general  much  better, 
is  attested  by  the  fact  that  she  took  on  several  pounds  in 
weight.  One  case  of  ozena  remained  uncured,  where  by 
operating  radically  all  the  cavities  on  one  side,  we  attempt- 
ed to  influence  the  disease.  Repeated  abscesses  of  the 
operated  side  was  present  once,  but  for  this  the  diseased 
but  not  operated  other  side  was  responsible.  When  the 
patient  came  to  us,  she  had  had  no  new  abscess  for  six 
months,  consequently  was  not  ready  for  another  operation, 
which  would  have  explained  the  abscess  formation.  Fur- 
thermore, 5  cases  remained  uncured,  from  whom  we  re- 
ceived written  communications.  In  one  man,  there  was 
malnutrition  on  account  of  repeated  operations,  also,  per- 
haps, on  account  of  treatment  with  Roentgen  rays ;  he 
still  had  an  open  wound  in  the  forehead.  In  two  cases  there 
was  an  ethmoid  suppuration  still  present,  and  in  the  last 
there  was  neurasthenia  and  a  chronic  nephritis  as  the  cause 
of  the  present  trouble.  There  were,  therefore,  3  fatal,  7 
still  uncured,  16  distinctly  improved  and  69  cured  cases.  I 
think  that  these  are  results  such  as  no  other  method  before 
Killian's  has  shown,  especially  when  we  remember  that 
several  very  severe  cases  were  among  our  material,  which 
gave  our  method  a  very  severe  test. 

The  results  obtained  encourage  us  to  continue  in  the  way 
we  have  started.  The  few  bad  results  which  befell  us  can- 
not cause  us  to  discard  it.  We  have  tried  to  learn  from 
them  and  hope  to  be  able  to  avoid  them  hereafter. 


V. 

EXPERIENCES     IN     THE    ENDONASAL    RADICAL 

OPERATION  UPON  THE  SPHENOID  CAVITY 

AND  THE  POSTERIOR  ETHMOID 

LABYRINTH. 

By  M.  Hajek,  M.  D., 

Vienna. 

Translated  By  Julius  Rotter,  M.  D., 
St.  Louis. 

I  take  advantage  of  the  great  opportunity  offered  by  this 
celebrated  congress,  devoted  to  the  progress  of  laryngology,  to 
present  the  rhinologic  theme  in  question  in  a  few  words,  and 
to  touch  upon  the  amazing  progress  in  the  diagnosis  and  treat- 
ment of  the  diseases  of  the  sphenoid  cavity.  The  pessimistic 
aspect  of  earlier  days  and  the  words  used  to  express  the  same, 
relative  to  the  endonasal  inaccessibility  of  the  sphenoid  cavity, 
are  well  known  to  all  of  us,  namely,  that  this  route  would  never 
open  to  satisfy  our  curiosity.  That  this  is  not  true  is  evident ; 
that  furthermore  the  sphenoid  cavity  will  in  the  course  of  time 
become  most  accessible  to  endonasal  treatment  is  an  ironically 
colored  answer  to  the  pessimistic  prediction  formerly  expressed. 
In  no  other  sinus  is  it  possible  by  widening  the  endonasal  open- 
ing to  inspect  all  the  walls  of  the  cavity  with  detailed  precision, 
as  is  the  case  with  the  sphenoid  cavity.  The  sphenoid  cavity 
lies  in  the  sagittal  direction  and,  therefore,  directly  in  our  view 
by  rhinoscopic  examination,  while  all  the  other  accessory  cav- 
ities depart  more  or  less  from  the  sagittal  direction,  on  account 
of  which  the  accurate  inspection  often  occasions  unsurmounta- 
ble  difficulties.  In  order  to  approach  my  particular  theme  more 
quickly,  you  will  permit  me  to  omit  the  individual  steps  in  the 
evolution  of  the  diagnosis  of  the  affections  of  the  sphenoid 
cavity.  I  may  now  (in  this  circle  of  professional  men,  thor- 
oughly familiar  with  the  literature)  begin  at  once  at  the  point, 
which  is  shown  by  my  article  published  in  the  Archiv.  fuer 
Laryngologie.  I  have  in  the  above-mentioned  publication 
called  attention  for  the  first  time  to  the  fact  that  the  anterior 
wall  of  the  sphenoid  cavity  is  under  ordinary  circumstances  too 
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narrow  to  permit  an  opening  large  enough  for  good  drainage. 
If,  besides,  we  consider  the  well-known  tendency  of  such  open- 
ings towards  stenosis,  then  it  will  be  admitted  that  a  sufficiently 
large  and  permanent  opening  can  seldom  be  made  by  means  of 
the  endonasal  method.  On  account  of  the  anatomic  relations 
which  exist  between  the  anterior  wall  of  the  sphenoid  cavity 
and  the  posterior  ethmoid  labyrinth,  I  came  to  the  conclusion 
that  the  anterior  wall  of  the  sphenoid  cavity  is  accessible  by 
the  endonasal  route  only  after  the  removal  of  the  posterior 
ethmoid  labyrinth  to  a  large  extent.  Upon  frontal  section 
these  relations  become  immediately  clear.  The  anterior  wall 
of  the  sphenoid  cavity  consists,  as  is  known,  of  the  inner  nar- 
row part,  the  pars  nasalis,  and  of  the  outer  wider  part,  the  pars 
ethmoidals.  The  pars  nasalis  is,  as  a  rule,  2-3  mm.  in  diameter, 
so  that  an  opening  in  this  area  can  only  amount  to  a  few  mm., 
and.  therefore,  is  not  at  all  sufficient  for  permanent  drainage. 
If,  on  the  other  hand,  the  posterior  ethmoid  cell  is  removed, 
then  the  entire  width  of  the  anterior  sphenoid  cavity  wall  re- 
mains free  for  establishment  of  an  artificial  opening,  which  is 
not  hard  to  do  with  the  instruments  which  I  have  devised. 
Experience  shows  that  while  in  the  neighborhood  of  the  pars 
nasalis  the  surrounding  bony  wall  of  the  ostium  sphenoidale 
offers  very  much  resistance,  the  pars  ethmoidalis  of  the  anterior 
sphenoid  cavity  wall,  as  a  rule,  is  very  thin  and  therefore  is 
easily  removable.  Only  after  removal  of  the  largest  part  of 
the  anterior  wall  of  the  sphenoid  cavity  is  it  possible  to  main- 
tain permanently  a  large  opening  into  the  sphenoid  cavity,  and 
this  only  when  the  opening  made  can  be  controlled  until  com- 
plete cicatrization  of  the  woi^nd  margins.  It  is  remarkable,  but 
as  large  experience  shows,  without  a  doubt,  that,  just  after 
removal  of  the  largest  part  of  the  anterior  wall  of  the  sphenoid 
cavity  the  resulting  opening  may  in  a  few  weeks  entirely  gran- 
ulate over,  if  the  edges  are  not  thoroughly  cicatrized  by  cauter- 
ization of  the  granulations.  Abundant  growth  of  granulations, 
resultng  almost  everywhere  from  injury  of  the  bony  wall,  cause 
oozing  of  marrow  from  the  spongy  interspaces  of  the  bone  after 
inflammatory  reaction.  The  cauterization  of  the  granulating 
edges  is  done  once  a  week,  until  complete  cicatrization  is  ac- 
complished ;  only  then  is  it  certain  that  the  opening  established 
will  retain  its  original  size.  In  this  manner  we  also  treat  the 
affections  of  the  sphenoid  cavity,  at  the  ambulatorium,  where 
without  further  measures  one  may  inspect  the  inner  lining  of 
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a  large  part  of  the  sphenoid  cavity  through  the  large  openings. 
The  above-mentioned  cases  have  remained  cured  for  years,  and 
only  during  an  acute  attack  of  catarrh  is  the  inside  of  the  sphe- 
noid cavity  as  well  as  the  remainder  of  the  nasal  mucous  mem- 
brane affected.     This  secretion  loosens  up  as  the  cold  passes 
away  without  any  further  assistance,  this  being  proof  that  the 
large  drainage   opening   always   guarantees   the   spontaneous 
cure  and   prevents  the   permanency   of  the   inflammation.      I 
have  up  to  date  over  18  cases  of  permanent  cure,  and  with  ex- 
ception of  two  post-operative  hemorrhages  nothing  ever  hap- 
pened to  excite  any  apprehension.    I  have  never  considered  the 
question  of  removing  the  mucous  membrane  of  the  sphenoid 
cavity,  and  have  guarded  against  such  action,  because  I  am 
of  a  different  opinion  in  regard  to  that  from  many  prominent 
colleagues.      I    determined    only    in    few    cases    to    remove 
the    largest    part    of    the    inner     lining    of    the     sphenoid 
cavity,  because  I  have  found  that  portions  of  the  mucous  mem- 
brane,   which    are   greatly   altered,    retrograde    spontaneously 
after  a  wide  opening  of  the  sphenoid  cavity.    It  is  an  undenied 
fact,   to   which    I   called   attention    four    years    ago    in    the 
publication  of  this  radical  operation  in  the  Archiv.  fiier  Laryn- 
gologie,   that  a  very  much   swollen   and  edematous  mucou.s 
membrane  does  not  necessarily  point  to  an  irreparable  dis- 
turbance of  the  same ;  much  more  this  change  not  uncommonly 
has  the  appearance  of  an  acute  and  subacute  inflammation, 
which  under  favorable  conditions  returns  to  normal.     I  was 
able  to  see  very  plainly,  after  broadening  the  opening  of  the 
anterior  wall  of  the  sphenoid  cavity,  that  such  a  swelling  of 
the  mucous  membrane  may  be  qf  a  transient  nature.     After 
enlarging  the  opening  of  the  sphenoid  cavity  and  cleansing    , 
the  same  we  sometimes  see  circumscribed  thickenings  of  the 
mucous  membrane.     A   few  days  later,  however,  the  whole 
mucous  membrane  of  the  sphenoid  cavity  may  be  changed  into 
a  very  thickened   edematous  cushion,   which  nearU-  fills  the 
entire  cavity.     This  high  grade,  diffuse  swelling  of  the  inside 
of  the  sphenoid  cavity  coming  on  in  a  few  days  is  the  result 
of  the  acute,  severe  reaction  of  the  cavity  lining,  together  with 
the  progressing  operative  interference.,    This  is  proved  by  the 
fact  that  in  a  few  days  the  entire  condition  spontaneously  re- 
solves.    We  also  notice  after  post-operative  opening  of  the 
sphenoid  cavity,  that  a  part  of  the  altered  mucous  membrane 
retrogrades  after  a  few  weeks,  so  that  it  is  almost  never  neces- 
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sary  to  remove  the  entire  inrter  lining  of  the  sphenoid  cavity, 
but  it  is  sufficient  to  remove  the  circumscribed  part?.  Before 
curetting  the  inside  of  the  sphenoid  cavity  we  should,  in  view 
of  the  common  occurrence  of  defective  places  in  the  outer  up- 
per wall  of  the  sphenoid  cavity,  generally  examine  the  same. 
The  question  now  before  us  is  to  decide  the  indication  for  the 
external  against  the  endonasal  method  of  radical  operation. 
According  to  my  contention,  the  endonasal  method  is  suitable 
in  all  cases.  The  only  possible  obstacle,  a  highly-situated  devia- 
tion of  the  nasal  septum,  can  be  removed  by  subp>erichondrial 
resection.  The  external  method,  according  to  my  view,  is  of 
use  only  in  cases  of  combined  empyema,  in  which  some  of  the 
other  diseased  adjoining  cavities  necessitate  a  radical  opera- 
tion. In  connection  with  such  a  radical  operation,  the  operation 
upon  the  sphenoid  cavity  can  also  be  done.  It  is  possible,  in 
connection  with  the  Killian  radical  operation  of  the  frontal 
sinuses,  to  evacuate  the  ethmoid  and  sphenoid  cells,  and  in  con- 
nection with  the  radical  operation  on  the  maxillary  sinus  the 
sphenoid  cavity  may  be  operated  upon  after  the  method  of 
Jansen. 


VI. 

SOME)    INTERESTING    MASTOID    CASES    WHICH 

HAVE  COME  UNDER  MY  OBSERVATION 

DURING  THE  PAST  YEAR. 

By  Frank  Allport,  M.  D., 

Chicago,  Ili.. 

A  recitation  of  cases  is,  of  course,  not  always  interesting  to 
the  reader,  and  yet  I  have  had  under  my  observation  during 
the  past  year  or  so  some  cases  that  were  of  sufficient  interest 
to  me  to  make  me  feel  that  they  might  also  be  of  interest  to 
my  colleagues.  I  have,  therefore,  in  the  following  article  en- 
deavored to  give  the  history  of  these  cases  in  as  brief  a  manner 
as  possible,  dwelling  simply  upon  the  salient  and  interesting 
features  of  each  case. 

Case  i. — V.  C,  age  22  years,  was  seen  July  31st,  1908. 
History :  June  19,  1908,  he  was  stabbed  by  a  man  with  a  red- 
hot  iron.  Iron  pentrated  htead  at  apex  of  left  mastoid,  causing 
instant  left-sided  facial  paralysis. 

Remarks. — This  case  is  merely  mentioned  on  account  of  its 
rarity.  I  have  never  seen  a  similar  case,  nor  have  I  read  of 
one  in  aural  literature.  The  iron,  of  course,  injured  the  nerve 
shortly  after  its  exit  from  the  stylomastoid  foramen.  I  have 
not  seen  the  case  since  the  first  visit. 

Case  ii. — ^J.  O.,  age  32  years.  This  man  was  operated  by  me 
in  1905  for  an  acute  mastoid  abscess  and  was  dismissed  in 
about  one  month.  He  returned  in  1908  with  a  red  swelling 
over  the  antrum,  which  was  opened  and  pus  evacuated.  Gran- 
ulations and  necrosis  were  found  in  the  antrum,  which  were 
scraped  away  as  thoroughly  as  possible  in  the  office,  without 
the  performance  of  a  major  operation.  The  cavity  was 
cleansed  and  packed  daily  and  aromatic  sulphuric  acid  occasion- 
ally applied  to  the  bone.  The  discharge  was  staphylococcic  in 
character  and  an  auto-vaccine  was  prepared  and  twice  used. 
In  about  two  weeks  after  using  the  vaccine  he  was  apparently 
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cured  and  sent  home.  I  heard  from  him  about  six  months 
later  and  he  was  well. 

Remarks. — This  case  is  reported  because,  I  presume,  in  my 
original  operation  I  was  not  as  thorough  as  I  should  have  been 
in  cleansing  the  antrum,  and  because  I  wish  to  give  all  due 
credit  to  the  auto-vaccine.  It  seems  strange,  however,  that  no 
antrum  outbreak  should  have  occurred  for  three  years  if  the 
fault  was  mine  in  not  sufficiently  curetting  the  antrum  in 
1905.  This  brings  up  the  possibility  mentioned  by  some  au- 
thors of  the  occurrence  of  post-operative  necrosis.  It  seems 
strange  also  that  the  outbreak  was  confined  to  the  antrum,  to 
the  entire  exclusion  of  the  tympanic  cavity.  Whether  the 
vaccine  had  anything  to  do  with  the  cure  must,  of  course,  be 
conjectured,  as  other  treatment  was  used  at  the  same  time. 
Judging,  however,  from  past  experience  and  observations  of 
other  similar  cases,  I  believe  it  had. 

Case  hi. — Miss  A.  I.,  age  35.  I  operated  this  woman  in 
May,  1908,  for  an  acute  mastoid  abscess.  She  left  the  hospital 
in  about  one  month  and  became  an  office  patient.  The  dis- 
charge from  her  ear  ceased  in  a  few  days.  The  parts  healed 
thoroughly,  with  the  exception  of  a  fistulous  canal  leading 
from  the  skin  to  the  antrum.  This  canal  refused  to  heal,  in- 
dicating, I  presume,  as  in  case  two,  that  I  had  not  thoroughly 
removed  all  of  the  antrum  necrosis  at  the  operation.  This 
fistula  was  treated  for  weeks  and  still  stubbornly  refused  to 
heal.  Finally,  the  drumhead  broke  down  again  and  a  profuse 
middle-ear  discharge  occurred.  I  had  about  made  up  my 
mind  to  reoperate  this  case  and  perform  a  radical  mastoid 
operation,  but  concluded  to  first  try  auto- vaccination.  The 
discharge  proved  to  be  staphylococcic  in  character  and  the  auto- 
vaccine  was  prepared  and  used  twice.  Within  three  days  the 
tympanic  discharge  ceased  and  in  about  two  weeks  the  fistula 
entirely  closed.  Seven  months  have  now  elapsed  since  this  oc- 
curred and  the  patient  is  still  apparently  perfectly  well. 

Remarks. — I  mention  this  case  because  I  wish  to  distinctly 
give  credit  to  the  auto-vaccine  for  having  cured  the  case  which 
had  been  previously  treated  in  every  possible  manner  without 
success.  The  cure  occurred  too  suddenly  to  have  been  pro- 
duced by  anything  but  the  vaccine. 

Case  iv. — D.  F.,  age  4.  I  operated  this  case  for  acute  mas- 
toid abscess  in  June,  1906,  and  the  patient  was  discharged  as 
cured  in  about  six  weeks.    I  saw  him  again  in  June,  1908,  at 
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which  visit  he  had  a  red,  fluctuating  swelling  over  the  antrum, 
which  was  opened  and  disclosed  a  fistulous  canal  leading  into 
the  antrum.  Pus  was  evacuated,  the  canal  and  bone  curetted 
of  granulations  and  necrosis,  as  well  as  could  be  done  at  the 
office.  This  case  was  treated  exactly  like  case  two  and  case 
three,  without  result,  for  several  weeks,  at  the  end  of  which 
time  a  staphylococcic  autovaccine  was  prepared  and  used  twice 
with  a  resulting  cure  in  about  two  weeks,  which  has  continued 
up  to  the  present  time. 

Remarks. — I  have,  I  think,  reason  to  believe  that  the  vaccine 
cured  this  case.  At  all  events,  I  had  no  success  in  treating  it 
by  other  means.  I  hope  these  three  cases  will  not  give  the 
reader  the  impression  that  such  cases  are  frequent  with  me 
and  that  I  do  not  thoroughly  remove  the  necrosis  from  the 
antrum.  I  give  them,  however,  just  as  they  occurred,  because 
it  shows  the  possibility  of  such  results,  and  also  because  I  de- 
sire to  give  the  autovaccine  its  just  credit,  whatever  that  may 
be. 

Case  v. — Miss  A.  C,  age  45,  consulted  me  August  3rd,  1908. 
She  is  a  neurotic.  About  two  years  ago  she  contracted  an  at- 
tack of  influenza,  followed  by  excessive  pain  in  the  right  ear 
and  mastoid.  No  aural  discharge.  Nose  and  accessory  sinuses 
normal.  Mastoid  very  painful  to  the  touch.  Her  family  phy- 
sician, who  is  an  exceptionally  skillful  practitioner,  administered 
most  if  not  all  forms  of  treatment  for  neurasthenia,  neuralgia, 
etc^  The  right  drumhead  was  inflamed,  but  intact.  The  mas- 
toid was  exquisitely  painful  to  the  touch,  and  she  was  unable 
to  secure  any  rest  or  quiet,  except  by  the  administration  of 
powerful  drugs.  I  felt  that  a  mastoid  operation  was  permissi- 
ble, not  only  for  the  purpose  of  investigation,  but  also  for  the 
relief  of  pain.  An  ordinary  mastoid  operation  was,  therefore, 
performed  August  4th,  and  she  was  discharged  from  the  hos- 
pital August  31st,  and  allowed  to  go  home  with  a  healed  mas- 
toid the  middle  of  September.  No  pathologic  conditions  were 
found  inside  of  the  mastoid  bone,  but  she  has  never  had  a  re- 
currence of  pain  since. 

Remarks. — This  caseis  reported  on  account  of  its  peculiarity 
in  many  ways  and  as  bein^  one  of  the  few  cases  where  I  con- 
sidered that  a  mastoid  operation  was  indicated  for  the  relief 
of  pain. 

Case  vi.— P.  M.,  age  6,  first  seen  April  21st,  1908.  Had 
very  large  tonsils  and  adenoid  vegetations,  which  were  re- 


INTERESTING    MASTOID  CASES.  71 

moved  April  ^Ist.  This  lx>y  had  l)een  exposed  to  measles 
before  I  saw  him,  a  fact  which  I  did  not  ascertain  until  April 
23rd,  when  he  hail  an  afternoon  temperature  of  102°  and 
came  down  with  an  attack  of  measles.  He  was,  of  course, 
isolated  in  the  hospital,  .\pril  24th  his  highest  temjjerature 
was  104°.  This  was  also  his  highest  temi)erature  on  .^p^il 
2.5th  and  2()th,  which  was  accom|>anied  by  an  almost  continual 
cough.  April  29th  he  complained  of  pain  in  both  ears,  and 
the  next  day  both  ears  discharged  profusely.  His  temperature 
kept  up  to  104°.  and  May  4th  his  white  blood  count  was  20.000 
and  his  polymorphonuclear  count  was  83  per  cent.  Strepto- 
cocci were  found  in  the  discharge  from  both  ears.  May  4th 
his  white  count  was  15,000  and  polymorphonuclear  80  per  cent. 
May  (Jth  his  left  ear  was  much  better,  but  his  right  ear  was 
ven,-  painful.  His  temperature  was  104°,  white  count  36,000. 
and  polymorphonuclear  91  per  cent.  May  Tth,  the  right  mas- 
toid being  very  painful,  I  did  an  operat'on  for  acute  mastoid 
abscess  on  the  right  side  and  found  considerable  necrosis  and 
much  pus.  His  highest  temperature  this  day  was  105°.  May 
8th  his  left  mastoid  process  became  red  and  painful  to  the 
touch,  and  I  made  an  acute  mastoid  operation  on  this  side 
with  the  same  result  as  on  the  right.  His  temperature  this 
day  was  104°.  May  9th  he  complained  of  severe  pain  in  the 
front  and  back  of  his  head.  Highest  temperature  was  104", 
white  count  11.500,  polymorphonuclear  82  per  cent.  He  be- 
came irrational  during  the  night,  and  May.  10th  showed  a  posi- 
tive Kernig  sign  and  negative  Widal  test,  as  the  possibility  of 
a  typhoid  involvement  had  been  brought  into  question  by  at- 
tending physicians.  His  highest  temperature  on  this  day  was 
103".  This  night  he  was  extremely  restless  and  complained  of 
severe  pain  in  the  back  of  his  head  and  neck,  and  was  irrational 
all  night.  The  next  day  highest  temperature  was  104°,  white 
count  10.000.  polymorphonuclear  84  per  cent.  He  complained 
of  great  tenderness  along  the  course  of  the  right  jugular  vein, 
and  the  question  of  a  sinus  operation  was  seriously  discussed, 
but  as  he  had  already  taken  an  anesthetic  three  times  and  was 
very  much  exhausted,  we  concluded  to  wait  for  more  positive 
indications.  .-\  blood  culture  was  taken  and  found  to  be  nega- 
tive. May  13th  his  condition  was  about  the  same  as  the  pre- 
vious day.  May  14th,  although  he  still  complained  of  pain  in 
the  head,  his  highest  temperature  was  101°,  white  count  9800, 
and  polymorphonuclear  65  per  cent.    His  condition  May  15th 
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remaining  about  the  same,  the  idea  of  a  sinus  operation  was 
abandoned.  May  16th  his  highest  temperature  was  100°.  He 
now  began  to  improve  steadily,  and  June  7th  was  discharged 
from  the  hospital  and  treated  as  an  office  patient.  He^  went 
on  to  an  uninterrupted  recovery  on  both  sides  and  retained 
perfect  hearing. 

Remarks. — This  case  teaches  us  several  lessons,  the  first  of 
which  is  before  operating  on  enlarged  tonsils,  etc.,  we  should 
endeavor  to  ascertain  whether  there  is  any  reasonable  danger 
of  the  possible  occurrence  of  measles,  scarlet  fever,  etc.  This 
case  also  teaches  the  value  of  the  blood  count,  especially  of  the 
polymorphonuclear  percentage  as  an  indication  of  the  condi- 
tion of  the  patient.  I  might  add  that  this  child  came  very  near 
having  a  sinus  operation  performed,  and  while  we  should  be  on 
the  alert  to  counsel  such  operations  when  necessary,  I  think 
the  case  teaches  us  that  we  ought  not  to  be  in  too  great  haste  in 
the  performance  of  such  a  serious  operative  procedure. 

Case  VII. — K.  R.,  age  8.  I  made  a  radical  mastoid  operation 
on  this  case,  which  was  followed  by  excessive  granulations  in 
the  inner  recesses  of  the  bone.  These  were  at  various  times 
curetted,  etc.,  but  they  continued  to  form.  I  therefore  applied 
chromic  acid  to  the  growths,  which  was  followed  the  next  day 
by  a  distinct  facial  paralysis,  from  which  the  patient  fully  re- 
covered in  about  one  month. 

Remarks. — I  ment^'on  this  case  because  this  accident  never 
occurred  to  me  before  and,  I  am  sure,  never  will  again,  and  it 
shows  how  careful  we  ought  to  be  in  the  application  of  strong 
caustics  in  the  neighborhood  of  the  facial  nerve. 

Case  viii. — M.  D.,  age  18.  Patient,  family  and  family 
physician,  agree  as  to  the  non-existence  of  any  previous  ear 
disease  in  her  life.  May  12,  1908,  she  developed  double  ton- 
sillitis with  pain  in  left  ear.  No  discharge,  and  drumhead 
congested,  tut  otherwise  normal. 

May  20th  meningitis  developed  with  a  chill,  coma  and  a 
temperature  of  106°.  Slight  discharge  from  left  ear  noticed 
for  first  time.  I  advised  immediate  operation,  which  was  per- 
formed that  evening  at  the  hospital.  A  radical  mastoid  opera- 
tion was  made,  and  much  pus  and  necrosis  were  found.  The 
bony  covering  of  the  sinus  was  softened  by  necrosis  and  was 
extensively  removed,  and  a  perisinus  abscess  evacuated. 

May  21st.     The  highest  temperature  was  105°.     Patient 
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conscious  at  intervals.     Normal  salt  solution  administered  by 
rectum.    No  ophthalmoscopic  findings. 

May  22nd.  Temperature  105°.  Much  headache  and  rest- 
lessness and  frequent  mental  aberration.  Head  shaved  and 
C rede's  ointment  rubbed  into  scalp  and  retained  by  a  head 
bandage.    This  was  freshly  applied  for  several  days. 

May  23rd  and  24th.     Condition  about  the  same. 

May  25th.  She  began  to  improve,  made  an  interrupted  re- 
cover>-.  Left  the  hospital  June  16th,  and  was  discharged  as 
cured  in  September. 

Remarks. — This  case  is  reported  as  the  patient  was  nearly 
dead  when  operated  upon  and  because  perisinus  abscess  was 
present.  Besides  this  it  raises  the  question  of  the  possibility 
of  C rede's  ointment  being  of  at  least  some  benefit  in  cases  of 
meningitis.  Last,  but  not  least,  the  blood  count  is  shown  and 
its  value  as  a  septic  indicator  emphasized. 

Polymorphonuclear 


Date. 

Temperature. 

Leucocytis. 

percentage, 

May  20 

105 

29,500 

93 

21 

103 

25,600 

90 

22 

104 

24,600 

89 

24 

103 

16,000 

90 

25 

102 

14,000 

85 

26 

101 

11,350 

81 

27 

99 

10,350 

80 

28 

99 

10,300 

79 

29 

98^ 

9,100 

77 

30 

98>4 

9,100 

75 

31 

981^ 

8,100 

75 

June     1 

985^ 

8,100 

73 

3 

98>4 

7,850 

71 

8 

98>4 

7,000 

69 

Case  ix.— M.  H..  age  33,  first  seen  February  27th,  1908. 
One  week  ago  contracted  influenza  with  tonsillitis  on  left  side. 
She  has  had  a  chronic  discharging  ear  for  years,  and  had  been 
treated  by  several  competent  men  at  various  periods  of  her  life 
without  success.  Shortly  after  the  influenza  developed  she 
complained  of  intense  pain  in  her  left  ear  with  extreme  tender- 
ness over  the  mastoid  process.  Pus  was  found  in  the  left 
maxillary  antrum,  anterior  ethmoidal  cells  and  left  frontal 
sinus.  These  were  all  opened  intranasally,  irrigated  and 
drained.    Her  temperature  was  100".    Her  blood  count  showed 
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white  cells  20,000,  polymorphonuclear  89  per  cent.  She  was 
sent  to  the  hospital  and  put  to  bed  and  her  nasal  accessory 
sinuses  and  ear  irrigated  and  treated  until  March  1st  when,  as 
she  showed  no  improvement,  a  radical  mastoid  operation  was 
performed.  The  entire  bone  was  extremely  necrotic.  A  large 
area  of  the  sigmoid  sinus  was  uncovered  and  the  softened  bone 
of  the  tegmen  antri  was  removed,  exposing  quite  a  large  area 
of  the  dura  of  the  middle  lobe  of  the  brain.  The  tympanum 
proper  and  attic  were  extremely  necrotic.  The  bony  cover- 
ing of  the  facial  nerve  was  almost  completely  destroyed  and 
immediate  facial  paralysis  followed  this  operation.  March 
2nd  her  temperature  was  100°,  white  count  19,000,  poly- 
morphonuclear 98  per  cent.  Her  condition  gradually  improved 
and  by  March  9th  she  had  normal  temperature  and  a  good 
blood  count,  was  able  to  sit  up  and  felt  quite  well.  Her 
improvement  continued  until  March  16th,  when  she  developed 
profuse  vomiting,  and  her  blood  count  was,  white  cells  9600, 
polymorphonuclear  70  per  cent.  Temperature  was  normal. 
March  21st  she  had  a  distinct  chill  with  some  vomiting  and 
temperature  of  102°.  March  22nd  about  the  same  condition, 
with  white  count  of  6700,  polymorphonuclear  73  per  cent. 
March  23rd  she  developed  delirium  and  another  chill.  Temper- 
ature 103°.  March  24th,  temperature  101°,  white  count  5700. 
polymorphonuclear  72  per  cent.  March  25th,  another  chill 
with  vomiting.  Temperature  reached  104°.  A  spinal  puncture 
was  made,  but  no  pus  or  bacteria  found.  March  26th  the 
mastoid  wound  was  reopened  and  the  sigmoid  sinus  freely 
opened  and  a  large  streptococcus  thrombus  removed,  and  the 
wound  partially  closed.  From  this  time  on  she  improved  in 
every  way.  On  May  2nd  she  was  discharged  from  the  hospital 
and  became  an  office  patient.  In  about  three  months  the  facial 
paralysis  disappeared  and  her  ear  became  entirely  cured. 

Remarks. — This  case  is  reported  because  it  was  a  very 
severe  case  and  because  it  gives  me  an  opportunity  of  report- 
ing the  operation  upon  the  sinus,  which  was  entirely  successful. 
It  is  also  interesting  because  she  developed  facial  paralysis, 
which  became  entirely  cured  in  the  usual  length  of  time,  al- 
though it  was  a  most  complete  and  pronounced  case.  The 
blood  count  is  also  of  interest. 

Case  x. — C.  E.  S.  (a  physician),  age  55,  has  had  chronic 
purulent  otorrhea  on  both  sides  for  years.  In  1898  left  eye 
was  hit  and  scratched  by  delirious  patient,  which  accident  was 
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followed  by  extreme  cxDphthalnuis.  this  condition  remaining 
until  his  death,  although  useful  vision  persisted.  April  18th, 
lf>08.  he  was  seized  with  severe  pain  in  the  right  ear.  followed 
by  nausea  and  dizziness.  His  temperature  was  lOS**.  April 
19th  he  fell  ami  became  almost  unconscious  and  powerless. 
-April  ?Oth  the  same  trouble  appeared  in  his  left  ear.  He  had 
frequent  twitchings  of  the  muscles  of  both  legs  and  arms  and 
his  tongue  was  thick  and  heavy  and  he  had  great  difficulty  in 
articulation.  Temperature  continued  high.  .April  25th  he 
was  brought  to  the  hospital  and  I  saw  him  for  the  first  time. 
Both  mastoids  were  very  tender  to  pressure.  Urinalysis  at 
this  time  was  negative.  Blood  culture  was  negative.  The 
discharge  from  his  ears  showed  a  streptococcus  infection.  A 
spinal  puncture  was  made,  showing  also  streptococcus  infec- 
tion. Blood  count  showed  13,500  whites  and  87  per  cent  poly- 
morphonuclear. Temperature  103°.  He  was  put  to  bed,  kept 
quiet,  bowels  open,  ears  irrigated,  etc.  April  36th  his  highest 
temperature  was  99°.  An  operation  on  the  right  mastoid  bone 
was  proposed  and  performed  on  the  morning  of  April  27th. 
A  radical  operation  was  made  and  much  necrosis  and  granu- 
lation tissue  was  found.  The  sinus  and  temporal  lobe  were 
freely  exposed,  but  no  abnormality  perceived.  .April  27th 
highest  temperature  was  103°.  He  was  ver)'  nervous,  some- 
times delirious,  sweat  profusely,  had  frequent  twitchings  of 
his  e.xtremities  and  complained  of  great  pain  in  various  por- 
tions of  his  head.  .April  29th  highest  temperature  was  103". 
He  seemed  more  comfortable.  His  eyes  were  examined  and 
no  optic  nerve  disease  was  found.  He  was  examined  by  Drs. 
Wood.  Hardie  and  Church,  and  a  diagnosis  of  meningitis  was 
made  and  operation  advised,  which  was  performed  next  day. 
.April  30th.  .An  ordinary  mastoid  operation  was  made  and  all 
portions  of  the  bone  thoroughly  explored.  Much  necrosis  and 
granulations  was  found  as  upon  the  right  side  and  the  sinus 
and  temporal  lobe  exposed,  but  no  abnormality  discovered.  At 
this  same  operation  the  dressings  were  removed  from  the  right 
side  and  the  temporal  lobe  and  cerebellum  freely  exposed  and 
explored.  One  or  two  drops  of  pus  exuded  from  beneath 
the  covering  of  the  cerebellum  and  a  drainage  tube  was  put 
in  at  this  point.  He  sank  into  a  comatose  condition  imme- 
diately after  the  operation  and  died  May  1st  at  2  o'clock  in  the 
morning. 

The  postmortem  was  performed  May  1st  by  Dr.  H.  Gideon 
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Wells  and  the  patient  was  found  to  have  been  suffering  from 
acute,  diffused,  suppurating  leptomeningitis.  Some  turbid 
fluid  not  distinctly  purulent  was  found  on  the  convex  surface 
of  the  brain  beneath  the  pia-arachnoid.  The  convolutions  were 
sligthly  flattened.  There  was  no  fluid  in  the  subdural  space. 
There  were  no  changes  in  the  meninges  on  the  floor  of  the 
cerebrum.  The  fluid  of  the  third  ventricle  was  turbid.  The 
meninges  of  the  pons  was  reddened.  The  meninges  in  the 
region  beneath  the  cerebellum  and  medulla  showed  a  small 
amount  of  purulent  material.  This  extended  along  the  groove 
between  the  cerebellum  and  hemispheres.  There  was  a  slight 
purulent  mass  over  the  cerebellum.  The  arteries  were  un- 
changed at  the  base  of  the  brain.  In  the  right  border  of  the 
cerebellum  was  a  recent  operative  wound  about  5  mm.  deep, 
surrounded  by  hemorrhagic  tissue.  Purulent  exudate  was  seen 
along  the  superior  line  of  the  cerebellum.  More  of  it  was  found 
on  the  cruri  cerebri.  The  cut  surface  of  the  cerebellum  showed 
no  abnormalities.  The  left  chorioid  plexus  was  reddened  and 
slightly  swollen.  The  vessels  were  slightly  congested  and  the 
fluid  slightly  turbid.  The  dura  over  the  middle  cranial  fossae 
was  reddened.  On  the  left  side,  the  temporal  bone  in  that  re- 
gion seemed  to  be  wanting  and  the  other  bone  in  the  vicinity 
was  rather  spongy.  These  changes  were,  of  course,  due  to  the 
mastoid  operations.  On  the  right  side  the  condition  was  the 
same  with  the  addition  of  a  pin-hole  perforation  at  the  roof  of 
the  operative  incision,  where  the  mastoid  had  been  removed. 
An  ante-mortem  thrombus  was  seen  at  the  right  lateral  and 
sigmoid  sinuses.  There  was  an  operative  defect  in  the  tem- 
poral bone  on  the  right  side  admitting  the  little  finger.  There 
was  a  corresponding  hole  in  the  dura  and  cerebellum.  On  re- 
moving the  left  orbital  plate  some  tissue  bulged  up  as  if  in 
tension.  The  ocular  muscles  seemed  to  be  hypertrophied. 
After  removing  the  muscles  and  fat  tissue  the  left  eyeball 
was  found  pushed  for\vard  by  a  dark  reddish  black  mass  ap- 
parently larger  than  the  eyeball  itself.  This  mass  had  a  dis- 
tinct capsule  in  which  blood  vessels  could  be  seen.  The  optic 
nerve  ran  over  the  middle  of  this  mass  and  was  lifted  up  by  it 
so  that  in  crossing  it  from  the  optic  foramen  to  the  eyebulb  it 
described  approximately  a  third  of  a  circle.  The  measure- 
ments in  situ  were  as  follows:  Transverse  diameter,  3  centi- 
meters ;  antero-posterior  diameter,  21  mm.  The  measurements 
after  the  mass  was  taken  out  were  as  follows :    Transversely, 
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30  mm. ;  superior-inferior,  20  mm ;  antero-postcrior,  25  mm. 
The  mass  was  solid  and  had  a  consistency  of  about  that  of 
normal  liver  tissue.  The  tumor  was  not  adherent  to  the  sur- 
rounding tissues  and  was  completely  encapsulated  throughout. 
Pictures  of  this  interesting  case  are  herewith  submitted.  The 
histologic  examination  of  the  tumor  showed  it  to  be  a  typical 
cavernous  hemiangioma.  The  thrombus  in  the  lateral  sinus 
was  probably  of  recent  origin,  as  was  shown  by  its  structure, 
and  was  rich  in  leucocytes.  Smears  from  the  meninges  and 
lateral  ventricles  showed  streptococci  in  long  and  short  chains 
and  were  very  abundant. 

Remarks. — I  think  no  apology  is  necessary  for  reporting 
this  interesting  case.  One  interesting  feature  was  the  appear- 
ance of  the  man  when  first  seen.  With  a  double  mastoiditis 
and  an  extremely  bulging  and  protruding  left  eyeball,  and 
with  his  symptoms,  both  subjective  and  objective,  it  would  not 
have  been  difficult  to  have  made  a  diagnosis  of  cavernous  sinus 
thrombosis.  This  diagnosis,  however,  would  have  been  quickly 
suspended,  not  only  from  a  closer  examination  of  the  case, 
but  from  the  fact  that  he  had  had  this  appearance  for  many 
years,  beginning  with  the  injury  he  received  to  his  eye  years 
ago,  of  which  mention  has  already  been  made.  In  a  case  of 
this  kind  with  no  focal  symptoms  for  a  guide  it  was  also  hard 
to  decide  upon  which  ear  to  operate  first.  This  decision  was 
arrived   at  more  through  choice  than  judgment. 

Something  should  perhaps  be  said  with  regard  to  the  throm- 
bus found  in  the  right  sinus.  It  is  possible  that  this  sinus 
should  have  been  opened,  but  this  matter  was  thoroughly  dis- 
cussed at  the  consultation  and  it  was  felt  that  his  symptoms 
were  meningitic  rather  than  thrombotic  in  character.  Besides 
this  the  histologic  examination  showed  that  the  thrombus  was 
of  recent  origin  and  it  might  have  occurred  only  a  few  hours 
before  death.  In  any  event,  it  would  not  have  altered  the  fatal 
issue  of  the  case,  as  the  postmortem  examination  showed  dif- 
fused acute  suppurative  leptomeningitis.  I  do  not  believe 
that  the  infection  reached  the  brain  through  the  labyrinth,  as 
a  careful  examination  of  the  bone  showed  no  pathologic  ave- 
nue of  approach.  The  orbital  tumor,  eyeball,  etc.,  which  were 
removed  formed  one  of  the  most  interesting  pathologic  or- 
bital specimens  I  have  ever  seen,  and  for  this  reason  alone  the 
case  is  worthy  of  report. 

Case  xi.— T.  H.,  age  26.  In  February,  1908,  I  operated 
upon  her  for  an  acute  mastoid  abscess.    In  one  month  she  was 
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discharg-ed,  cured.  In  June,  1908,  she  returned  with  a  red 
swelling  over  the  antrum,  which  was  opened,  pus  evacuated, 
granulations  removed  and  the  antrum  curetted  as  well  as  could 
be  done  in  the  office.  The  canal  was  treated,  packed,  etc.,  and 
an  auto-vaccine  (staphylococcus)  used.  In  about  two  weeks 
she  was  again  dismissed  as  cured  and  has  not  been  heard  from 
since. 

Remarks.— Th\s  is  another  case  of  apparently  insufficiently 
operated  antrum.  The  effect  of  the  vaccine  is  conjectural,  but 
I  do  not  believe  that  such  a  quick  healing  would  have  occurred 
without  it.  I  seem  to  have  had  a  flood  of  such  cases  during 
the  year  1908,  more,  I  think,  than  in  all  my  life  before.  Never- 
theless, I  g-ive  them  as  they  came,  because  I  believe  that  they 
are  instructive  and  that  we  often  leam  more  from  failure  than 
success.  I  think  I  am  as  thorough  as  most  operators  and  yet 
these  cases  have  taught  me  to  be  most  careful  in  my  treat- 
ment of  the  antrum,  both  in  chonic  and  acute  cases.  I  also 
r^eport  these  cases  because  they  certainly  have  a  bearing  on 
the  principle  enunciated  by  Ballance,  that  in  any  case  where  a 
mastoid  operation  is  determined  upon,  where  the  aural  dis- 
charge has  lasted  for  six  weeks,  the  radical  operation  should 
be  performed.  I  cannot  say  that  I  am  prepared  to  accept  this 
conclusion,  and  yet  such  results  as  are  enumerated  in  cases 
two,  three,  four  and  eleven  of  this  article  certainly  must  make 
one  think. 

Case  xii. — Mrs.  K.  C,  age  29.  In  January,  1907,  she  had 
a  Heath  operation  performed  upon  her  left  ear.  The  result 
was  entirely  unsatisfactory.  In  September,  1908,  she  con- 
sulted me.  There  was  redness,  soreness,  swelling  and  pain 
over  the  mastoid  and  the  meatus  was  almost  completely  closed 
by  an  extensive  stricture,  through  which  it  was  almost  im- 
possible to  pass  even  the  smallest  probe.  I  performed  a 
radical  mastoid  operation  and  found  the  tympanic  cavity,  an- 
trum, etc.,  back  of  the  stricture  extensively  necrotic.  This 
lady  was  dismissed  as  cured  in  January,  1909,  at  which  time 
her  hearing  by  the  watch  was  three  inches  and  for  whispers 
20  feet. 

Remarks. — This  case  is  reported  on  account  of  the  perform- 
ance of  the  Heath  operation  by  a  good  operator,  which  proved 
to  be  entirely  unsatisfactory  in  its  result  and  which  was  after- 
wards cured  with  preservation  of  hearing  by  the  orthodox  radi- 
cal mastoid  operation. 

Case  xiii. — A.  B.,  age  12,  a  thoroughly  healthy  boy,  was 
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taken  ill  with  apparently  a  light  attack  of  influenza  February 
21st,  1908.  In  a  few  days  he  had  apparently  recovered.  March 
10th  he  suffered  severe  pain  in  his  head,  accompanied  with  ear- 
ache on  the  right  side.  A  few  days  later  he  also  had  earache 
on  the  left  side.  March  16th  a  small  amount  of  discharge  ap- 
peared in  both  ears.  He  developed  some  temperature  each 
day  and  about  the  22nd. of  March  began  to  have  chills  each 
day.  The  discharge  from  his  ears  ceased,  the  drum  membrane 
healed,  but  he  still  complained  of  some  pain  in  each  ear,  par- 
ticularly the  right.  About  March  20th  he  developed  edema  \ 
from  both  frontal  sinuses  until  about  the  24th  of  March,  when 
his  eyelids  were  completely  closed.  He  complained  of  great 
pain  in  the  back  of  his  head  and  through  the  forehead.  From 
the  beginning  of  his  trouble  he  complained  that  it  hurt  him  to 
open  his  jaws  and  masticate  food.  He  was  taken  to  the  hos- 
pital March  2oth.  with  temperature  of  103",  white  count 
20,000.  polymorphonuclear  80  per  cent.  His  right  drum  mem- 
brane was  incised,  but  no  pus  escaped. 

I  saw  him  first  on  March  2Tth,  1908.  (He  lived  in  another 
State.)  He  had  hardly  any  mastoid  symptoms,  no  pain,  ten- 
derness or  swelling  oi  the  posterior-superior  wall  of  the  mea- 
tus, no  ear  discharge,  no  redness  of  the  drum  membrane.  The 
redness  and  swelling  over  the  frontal  sinus  would  have  led  one 
to  suppose  that  if  any  operation  was  to  be  done  it  should  be 
made  there.  Consequently,  an  exploratory  opening  was  made 
into  the  right  frontal  sinus,  but  nothing  found.  I  then  opened 
the  right  mastoid  process  and  found  some  necrosis  and  very 
little  pus.  This  day  his  highest  temperature  was  103°.  March 
28th  his  condition  was  no  better.  Highest  temperature  103°, 
lowest  102°,  white  count  16,000,  polymorphonuclear  87  per 
cent.  He  had  severe  chills  on  this  day.  March  29th  his 
highe.'it  temperature  was  102 3^°,  lowest  99^°.  white  count 
18,000,  polymorphonuclear  84  per  cent.  I  was  requested  to 
see  him  that  night,  but  was  unable  to  do  so  and  sent  my  part- 
ner. Dr.  Frank  Brawley,  who  thoroughly  examined  the  acces- 
sor)' sinuses  and  found  nothing  abnormal.  He  therefore 
opened  the  left  masto'd  process  and  found  considerable  ne- 
crosis, pus  and  granulation  tissue.  March  31st  his  highest 
temperature  was  100®,  lowest  9854*.  He  had  several  chills 
and  complained  of  great  soreness  near  the  right  breast.  April 
1st  his  highest  temperature  was  lOOJ/l",  lowest  98,'-^ °,  white 
count  18,000,  polymorphonuclear  80  per  cent.  April  2nd  tem- 
perature about  the  same,  with  chills.     The  familv  surgeon 
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opened  a  swelling  near  the  right  breast,  but  found  no  pus.  I 
saw  him  again  April  3rd,  at  which  time  he  complained  of 
severe  (right)  earache.  On  this  day  his  highest  temperature 
was  102°,  lowest  985^°.  He  was  having  chills.  At  the  site 
of  the  right  mastoid  operation  I  opened  the  right  sigmoid  sinus, 
from  which  blood  instantly  escaped  and  forced  out  a  small 
streptococcus  thrombus.  April  4th  his  highest  temperature 
was  98>4°,  lowest  97y2°,  pulse  as  low  as  58,  white  count  8700, 
polymorphonuclear  81  per  cent.  April  5th  highest  temperature 
98>4°,  lowest  9 7>4°,  pulse  60,  white  count  7000,  polymorpho- 
nuclear 83  per  cent.  April  7th  highest  temperature  98>4°, 
lowest  97>4°,  pulse  as  low  as  60,  white  count  6000,  polymor- 
phonuclear 77  per  cent.  His  urine  now  showed  blood,  albumin 
and  casts.  April  9th  his  white  count  was  8000,  polymorphonu- 
clear 75  per  cent.  April  14th  white  count  6000,  polymorpho- 
nuctear  71  per  cent.  April  22nd  white  count  10,000,  poly- 
morphonuclear 66  per  cent.  His  urine  cleared  up  gradually. 
April  25th  he  left  the  hospital  and  in  a  few  weeks  entirely 
recovered. 

His  blood  was  examined  at  various  times  during  his  illness, 
from  which,  together  with  the  examination  of  the  thrombus, 
the  infection  was  shown  to  be  streptococcus  in  character.  The 
swelling  over  the  frontal  sinus  gradually  disappeared.  He 
had  at  various  times  throughout  his  illness  very  slight  mental 
aberrations. 

Remarks. — This  case  is  worthy  of  record,  because  it  shows 
what  serious  pathologic  conditions  can  occur  without  ade- 
quate objective  symptoms.  The  diagnosis  in  this  case  was 
exceedingly  blind.  There  were  practically  no  symptoms  to 
cause  one  to  suspect  a  mastoid  or  sinus  involvement  and  yet 
reasoning  by  exclusion  there  seemed  to  be  no  other  cause  for 
his  profound  infection.  Each  operation  was  made  with  the 
feeling  that  very  likely  it  was  an  unnecessary  procedure,  but 
with  the  exception  of  the  exploratory  incision  into  the  right 
frontal  sinus,  none  of  the  three  major  operations  were  un- 
necessary, as  pus  was  found  in  both  mastoid  cells  and  a  strep- 
tococcus thrombus  in  the  right  sigmoid  sinus.  Cases  like  this 
should  show  us  that  even  though  there  is  no  redness,  swelling 
or  pain  over  the  mastoid  process,  and  while  the  drum  mem- 
brane may  look  healthy,  there  may  still  be  a  serious  infection 
going  on  inside  of  the  bone  demanding  operative  interference. 
The  consistency  existing  between  his  blood  count,  his  infec- 
tion and  his  general  condition  are  also  worthy  of  record. 
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VII. 

VINCENT'S  ANGINA. 

By  Charles  W.  Richardson, 
Washington. 

I  would  describe  Vincent's  angina  as  a  peculiar  type  of 
ulcero-membranous  lesion  affecting  the  mucous  membrane  of 
the  fauces  and  occasionally  the  buccal  and  pharyngeal  mucosa, 
in  all  probability  due  to  the  activity  of  a  dual  organism.  This 
type  of  angina  affects  most  frequently  the  tonsils,  palatine 
folds  and  uvula.  It  also  occurs  in  and  about  the  gums,  tongue 
and  pharynx.  Without  going  extensively  into  the  history  of 
this  affection,  it  will  be  sufficient  to  state  that  Vincent,  in  1896, 
gave  apparently  the  first  definition  of  the  disease,  describing 
the  microorganism  present,  with  histories  of  cases.  The  dis- 
ease since  then  has  been  known  as  Vincent's  angina.  Vincent's 
right  to  the  priority  of  description  is  questioned  through  a 
study  of  similar  conditions  by  H.  C.  Plant  and  reported  by  him 
under  the  title,  "Studies  Regarding  the  Bacteriological  Diag- 
nosis of  Diphtheria  and  the  Anginas."  Plant  gives  credit  to 
Miller  for  the  discovery  of  the  microorganism  made  in  1883, 
Bemheim  in  1898  published  a  paper  evidently  upon  independ- 
ent research  in  which  he  described  thirty  cases,  in  all  of  which 
the  characteristic  microorganisms  were  found.  A  number  of 
interesting  papers  have  oppeared  in  the  French  and  German 
journals,  describing  this  lesion  and  citing  cases  during  the 
past  two  years.  In  America  several  excellent  papers  have 
appeared  describing  this  interesting  condition.  It  is  my  belief 
that  the  angina  is  not  as  generally  known  and  recognized  as 
it  should  be.  I  feel  also  quite  firmly  convinced  that  its  occur- 
rence is  not  quite  so  rare  as  many  observers  seem  inclined  to 
believe.  The  importance  of  disseminating  knowledge  with 
regard  to  the  occurrence  of  this  affection,  its  characteristic 
lesion,  its  diagnosis  and  differentiation  become  manifest  when 
we  recognize  how  readily  it  can  be  mistaken  for  syphilis  or 
diphtheria.  It  is  also  interesting  to  note  the  almost  universal  ab- 
sence of  the  consideration  of  this  type  of  angina  in  all  the  re- 
cent text  books  on  disease  of  the  nose  and  throat. 
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This  type  of  angina  is  apparently  due  to  the  presence  of  the 
Vincent's  bacillus,  a  fusiform  bacillus,  and  a  spirillum.  The 
fusiform  bacillus  designated  by  Vincent  as  the  bacillus  fusi- 
formis  is  from  7  to  14  mikra  in  length  and  1  to  2  in  greatest 
thickness.  This  microorganism  is  readily  recognized,  as  there 
is  no  other  germ  occurring  in  the  mouth  that  is  quite  like  it. 
It  is  described  by  some  as  mot'le,  by  others  as  non-motile. 

The  spirillum  is  a  true  spirochaete.  This  organism  is  stated 
to  be  motile.  All  culture  experiments  so  far  have  been  attended 
with  uniform  failures.  The  most  striking  feature  of  this  dis- 
ease is  the  dual  association  of  two  such  dissimilar  micro- 
organisms. 

Most  of  the  authorities  which  I  have  consulted  show  a  large 
preponderance  in  reported  cases  as  having  occurred  in  chil- 
dren. This  may  due  to  the  fact  that  many  of  those  who 
have  made  reports  of  cases  are  pediatricians.  In  my  ex- 
perience the  disease  has  been  entirely  manifested  in  young 
adults,  and  almost  exclusively  limited  to  the  male  sex. 

The  angina  is  usually  ushered  in  by  slight  general  disturb- 
ance. The  fever  is  rarely  high  and  only  endures  for  two  or 
three  days.  There  are  thirst,  impairment  of  appetite  and  slight 
headache.  Locally  the  most  annoying  symptom  is  pain,  which 
is  very  intense,  and  most  of  my  patients  have  sought  relief  on 
account  of  this  pain.  Dysphagia  is  also  quite  pronounced.  The 
breath  is  usually  foul.  The  local  appearances  are  quite  char- 
acteristic. It  is  described  as  occurring  in  a  diphtheroid  form, 
which  rarely  extends  beyond  the  mucosa  and  in  an  ulcero- 
membranous form  which  is  quite  extensive  in  its  destructive 
influence.  The  local  evidence  in  the  fauces  is  generally  mani- 
fested in  the  upper  angle  of  the  tonsils  and  the  neighboring 
portion  of  the  arch  and  uvula.  I  have  never  seen  the  diphtheroid 
variety,  all  of  my  cases  having  been  of  the  phagydenic  form. 
It  is  described  as  being  limited  to  one  tonsil,  and  such  has  been 
the  rule  observed  in  my  cases,  except  in  one  individual  in 
whom  both  tonsils  were  affected,  and  who  also  had  a  recur- 
rence in  both  tonsils  a  couple  of  months  after  recovering  from 
the  primary  attack.  The  appearance  of  the  affected  area  of 
the  tonsils  is  more  that  of  a  sloughing  ulcer  than  of  a  mem- 
branous deposit.  The  mucous  area  contiguous  to  the  ulcer  is 
only  slightly  congested  and  there  is  no  infiltration  of  the  tissue. 
The  surface  of  the  ulcer  is  slightly  depressed  and  of  a  faint 
cream  color,  the  edges  are  quite  irregular  and  inflamed.   The 
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use  of  a  curette  will  demonstrate  how  deep  the  slough  has  ex- 
tended. L'nder  the  use  of  the  curette  the  slough  comes  readily 
away,  leaving  an  irregular  granulating  cavity,  often  extend- 
ing to  the  capsule  in  depth  and  frequently  involving  half  or 
more  of  the  tonsil  in  extent.  The  slough  has  more  the  appear- 
ance, to  me,  of  very  finely  broken-up  bread  crumbs  which  have 
been  moistened.  The  p'llars  of  the  fauces  and  the  uvula  are 
occasionally  involved  in  the  destructive  ulceration.  The 
l>'mphatic  glands  in  the  neck  and  submaxillary  region  on  the 
side  aflfected  are  frequently  enlarged  and  painful.  The  local 
symptoms  usually  persist  for  a  period  of  one  to  two  weeks. 
The  exudate  in  its  reaction  to  litmus  is  slightly  acid. 

Complications. — There  is  no  doubt  that  Vincent's  angina 
may  be  complicated  with  or  complicate  other  conditions  of  a 
zymotic  tyi)e  in  the  mouth  and  fauces,  such  as  diphtheria, 
scurvy,  scarlatina  and  syphilis. 

The  prognosis  is  usually  favorable  as  to  life.  There  may  be 
more  or  less  destruction  of  the  tonsils  and  adjacent  tissue.  In 
one  of  my  cases  the  tonsil  was  completely  destroyed.  H.  W. 
Bruce,  of  London,  narrates  a  case  terminating  with  death.  Re- 
lapses occur  and  one  attack  does  not  confer  immunity. 

It  is  interesting  to  note  that  X'incent  states  thatr  in  some 
cases  of  hospital  gangrene  and  ulcerative  stomatitis  observed 
by  him  in  Algiers,  he  found  in  great  numbers  a  bacillus  and 
spirillum,  which,  in  their  form,  their  straining  reaction  and 
in  their  resistance  to  all  efforts  to  cultivate  them,  were  identical 
with  the  microorc^anisms  found  in  the  condition  which  we  arc 
describing 

The  Diagnosis. — The  clinical  evidences  are  so  characteristic 
in  many  of  the  cases  coming  under  observation  that  there 
should  be  no  difficulty  in  recognizing  this  form  of  angina.  Ex- 
amination of  smears  will  enable  one  to  come  to  a  positive  diag- 
nosis. If  a  properly  prepared  smear  shows  no  Vincent's 
bacteria  there  can  be  no  X'incent's  angina,  for  the  germs  of  this 
disease  are  present  from  the  initial  lesion  and  persist  over  the 
surface,  indeed  until  after  the  ulcer  is  healed. 

The  treatment  which  I  have  found  most  efficacious  is  the 
curetting  out  of  the  slough,  the  use  of  cleansing  antiseptic  solu- 
tions and  the  daily  application  of  a  five  per  cent  solution  of 
nitrate  of  silver. 

These  observations  are  made  from  the  study  of  fifteen  cases 
which  have  come  under  my  notice. 


VIII. 

BRONCHOSCOPY     AND     ESOPHAGOSCOPY  — THE 
TECHNIC,  UTILITY,  AND  DANGERS.* 

By  E.  Fletcher  Ingals,  M.  D., 

Chicago. 

The  history,  anatomic  conditions,  instruments  and  technic 
of  this  procedure  have  been  so  admirably  presented  and  in  such 
detail  by  Chevalier  Jackson  in  his  excellent  monograph  on  the 
subject  that  I  need  not  take  your  time  with  a  exhaustive  pa- 
per, 

I  shall  therefore  present  only  those  features  that  appear  to 
me  of  special  importance  to  the  operator,  but  in  doing  this  I 
shall  necessarily  repeat  some  things  that  I  have  said  before  and 
also  some  that  are  dwelt  upon  by  Jackson  and  other  authors. 
I  feel  that  much  has  yet  to  be  done  in  the  development  of  this 
most  valuable  operation,  especially  in  learning  to  avoid  its  dan- 
gers. 

Before  attempting  bronchoscopy  on  the  living  patient,  one 
should  make  every  possible  effort  to  acquire  dexterity  by  prac- 
tice with  the  tubes,  lights  and  forceps.  For  a  beginning  one 
may  practice  with  a  tube,  the  distal  end  of  which  is  held  in 
the  closed  hand.  In  this  way  he  may  learn  something  of  the 
difficulties  and  the  means  of  overcoming  them;  but  the  view 
thus  abtained  is  much  more  distinct  than  in  a  congested  and 
swollen  bronchial  tube,  more  or  less  filled  with  secretions  and 
blood.  The  same  statement  applies  to  rubber  manikins  de- 
signed to  represent  the  trachea,  bronchi  and  esophagus,  and  it 
appears  to  me  that  they  are  little  if  any  better  than  the  closed 
hand.  Practice  on  the  cadaver  is  only  a  little  more  valuable 
than  the  methods  just  spoken  of,  because  the  pale  dry,  motion- 
less air  tubes  are  so  very  different  from  the  conditions  found 

•Abstract  of  paper  read  at  the  Southern  Section  of  the  Ameri- 
can Laryngological,  Rhlnological  and  Otological  Society,  Rich- 
mond, Va.,  February,  1909. 
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in  the  living  patient.  A  medium  sized  dog  furnishes  the  best 
subject  for  practice. 

Diagnosis. — The  diagnosis  should  be  as  carefully  made  be- 
fore attempting  this  operation  as  before  almost  any  other  sur- 
gical procedure.  We  must  inquire  very  carefully  into  the  his- 
tory. The  physical  examination  should  be  thoroughly  made 
and  every  larjmgologfist  should  be  an  expert  diagnostician  of 
thoracic  diseases.  Metallic  bodies,  pebbles,  bone  and  glass  as 
well  as  some  of  the  more  compact  organic  substances  cast 
shadows  which  may  be  more  or  less  readily  seen  in  a  good 
radiograph.  These  can  sometimes  be  seen  with  the  fluoroscope. 
Seeds,  small  pieces  of  wood,  particles  of  food,  etc.,  do  not  cast 
shadows.  With  no  history  excepting  that  of  a  suddenly  de- 
veloped cough,  a  radiograph  will  sometimes  reveal  a  metallic 
foreign  body,  as  in  a  case  I  have  seen  recently  where  the 
friends  had  no  suspicion  that  anything  had  been  inhaled,  yet 
a  small  nail  was  found  in  the  lung. 

Having  established  the  diagnosis  beyond  a  reasonable  doubt, 
the  next  question  is  whether  one  shall  perform  an  upper  bron- 
choscopy, through  the  nasal  passages,  or  a  lower  bronchoscopy 
through  an  opening  in  the  trachea.  I  have  come  to  believe 
that  whenever  marked  dyspnea  is  present,  safety  to  the  patient 
demands  a  preliminary  tracheotomy.  In  other  cases  it  would 
generally  be  better  first  to  attempt  upper  bronchoscopy.  Where 
the  foreign  body  is  deeply  seated  in  the  lung  and  at  a  consid- 
erable distance  from  the  median  line,  especially  if  upon  the 
left  side,  lower  bronchoscopy  would  nearly  always  be  better. 
Experience  has  led  me  to  believe  that  in  nearly  all  cases,  un- 
less one  succeeds  in  finding  the  foreign  body  within  10  or  15 
minutes  by  upper  bronchoscopy,  the  trachea  should  be  opened, 
because  lower  bronchoscopy  is  much  less  difficult  than  the  up- 
per ;  for  the  tubes  may  be  better  illuminated,  they  can  be  more 
easily  passed  into  the  bronchi,  and  shorter  and  larger  tubes 
may  be  employed.  It  would  generally  be  safer  to  defer  the 
lower  bronchoscopy  a  few  days,  until  all  irritation  has  ceased. 

Anatomy. — A  knowledge  of  the  anatomy  and  physiology  of 
the  air  passages  and  esophagus  are  essential  to  good  results  in' 
bronchoscopy  and  esophagoscopy.  The  teachings  of  the  older 
anatomists  were  misleading,  especially  regarding  the  trachea 
and  bronchi  and  the  majority  of  physicians  (even  laryngolo- 
g^sts)  have  not  had  their  attention  called  to  the  errors.  The 
demonstrations  of  Aeby  (Der  Bronchialbaum  des  Menschen 
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und  der  Saugetiere,  Leipsig,  1880),  which  have  since  been  con- 
firmed by  other  anatomists  and  are  now  generally  accepted, 
show  that  the  teachings  of  the  older  anatomists  that  the  right 
bronchus  runs  nearly  horizontally  into  the  right  lung  and 
the  left  much  more  obliquely  downward  into  its  lung  are  rarely 
if  ever  correct.  Prof.  R.  R.  Bensley,  of  the  University  of  Chi- 
cago, confirms  Aeby's  statements,  and  Prof.  J.  Gordon  Wil- 
son, formerly  of  the  University  of  Chicago,  now  of  the  North- 
western University  Medical  School,  from  numerous  recent  dis- 
sections, has  arrived  at^nearly  the  same  conclusions.  There  is 
considerable  variation  in  the  direction  of  the  bronchi  in  dif- 
ferent individuals,  but  in  a  considerable  proportion  the  right 
runs  at  a  much  smaller  angle  from  the  median  plane  downward 
and  backward  into  its  lung  than  does  the  left.  In  some  cases 
indeed,  the  right  bronchus  is  almost  a  direct  continuation  of 
the  trachea.  The  left  bronchus  turns  more  nearly  horizontally 
to  the  side  running  downward  and  backward.  Aeby  states 
that  on  an  average  the  right  bronchus  makes  an  angle  of  24.8 
degrees  to  the  mesial  plane,  whereas  the  left  bronchus  diverges 
on  an  average  of  45.6  degrees  to  this  plane;  in  children  the 
bronchial  angle  is  less  than  in  adults.  The  left  bronchus  which 
is  in  the  adult  about  10  mm.  in  diameter,  is  usually  from  1  to 
2  mm.  smaller  than  the  right  bronchus,  but  it  is  nearly  twice 
the  length  of  the  latter,  and  not  infrequently  its  first 
branch  which  passes  upward  and  outward  to  the  upper  lobe, 
is  even  larger  than  the  continuation  of  the  main  stem.  This 
branch  is  usually  larger  than  the  corresponding  branch  of  the 
right  side,  its  average  diameter  being  9  mm.  Prof.  Wilson's 
observations  show  that  the  first  branch  from  the  right  main 
bronchus  runs  downward  and  outward  to  the  upper  lobe  of 
that  lung,  and  that  it  averages  8.5  mm.  in  diameter. 

It  was  formerly  taught  that  the  bronchi  divide  and  subdi- 
vided dichotomously.  It  would  generally  be  better  to  consider 
the  bronchus  of  each  lung  as  one  main  stem  starting  at  the 
bifurcation  of  the  trachea,  running  downward,  more  or  less 
backward  and  outward  toward  the  posterior  part  of  the  lung 
to  a  position  about  8  cm.  from  the  middle  line  of  the  body. 
From  these  main  stems  large  branches  are  given  oflF  to  the 
upper  lobes,  which  shortly  give  oflF  two  or  more  smaller 
branches.  Upon  the  right  side  a  branch  is  also  given  off  to 
the  middle  lobe.  The  main  stems  also  give  off  branches  ar- 
ranged in  anterior  or  ventral  and  posterior  or  dorsal  sets.    The 


BRONCHOSCOPY  AND  ESOPHACOSCOPY.  97 

ventral,  which  are  also  the  outward  of  these  branches,  arc 
often  nearly  as  large  as  the  stem  from  which  they  are  given 
off.  The  branch  to  the  upper  lobe  on  the  right  side  is  usually 
given  off  about  1.5 — 2.6  m.  from  the  beginning  of  the  main 
bronchus,  but  that  on  the  left  is  given  off  at  about  5  cm.  from 
its  origin.  The  left  main  bronchus  generally  runs  more  nearly 
horizontally  than  the  right,  and  it  is  probably  from  this  con- 
dition that  foreign  bodies  lodged  in  the  branch  going  to  the 
left  upper  lobe  are  often  much  more  difficult  to  detect  than 
those  in  the  subdivisions  of  the  right  bronchus ;  indeed,  in  not 
a  few  cases,  owing  to  the  position  of  this  branch,  the  conges- 
tion and  swelling  of  the  mucous  membrane  and  the  secretions 
and  the  blood  in  the  bronchi,  the  operator  will  be  unable  to 
detect  foreign  bodies  in  this  bronchus  at  all.  The  dimensions 
are: 

Average  length  and  size. 
Adult. 
Ma.\e.  Female.  Child.       Infant. 
Diameter  of  trachea.  ..  14-2 0mm.      12-16mm.      8-lOmm.      6-7mm. 
Length  of  trachea   ....       12  cm.           10  cm.  6  cm.         4  cm. 
length    of    right!    bron- 
chus     1.2-2  cm.       1.2-2  cm.         1.3  cm.         1cm. 

Length  of  left  bronchus.      4.5  cm.  4.5  cm.  3  cm.      2.5  cm. 

From     upper     teeth     to 

trachea    15  cm.  13  cm.         10  cm.         9  cm. 

From     upper     teeth     to 

bifurcation  of  trachea.       27  cm.  23  cm.         16  cm.       13  cm. 

From  upper  teeth  to 
secondary  bronchi  go- 
ing to  the  upper  lobes 

of  the  lungs 29-32  cm.      25-28  cm.    17-19  cm. 14-15  cm. 

From  upper  teeth  to 
branches  going  to 
lower    lobes 32-35  cm.      28-31  cm.   20-23  cm. 

From  recent  dis.sections  on  adult  bodies.  Prof.  Wilson  fur- 
nishes the  following  table : 

Distance  from 

Right  bronchus.  bifurcation  of  trachea.     Diameter. 

Branch  to  upper  lobe  of  lung.  .  .  . 

Branch   to  middle  lobe 

Main  bronchial  stem  at  this  point. 
First  lateral  branch  to  lower  lobe. 

I>eft  bronchus. 
Branch   to  upper  lobe  of  lung.  .  .  . 
Main  bronchial  stem  at  this  point. 
First  lateral  branch  to  lower  lobe. 

These  measurements,  however,  are  only  approximate  and  are 
subject  to  much  variation.  They  do  not  allow  for  the  dilata- 
Klity  of  the  air  tubes  during  life,  nor  do  they  allow  for  the 


1.2  cm. 

10  mm. 

4.    cm. 

8.5  mm. 

8-9  mm. 

4.3  cm. 

4.5-6.5  mm. 

4.8  cm. 

9  mm. 

8-9  mm. 

5.6  cm. 

6  mm. 
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contraction.  The  dilatation  that  can  be  done  with  safety  is,  I 
think,  very  Httle,  but  unfortunately  for  the  operator,  the  ex- 
piratory contraction  of  the  bronchi,  especially  in  the  young, 
and  the  swelling  of  the  mucous  membrane,  may  make  the  tubes 
very  much  smaller  than  they  would  be  in  the  cadaver.  It  is 
especially  important  to  know  the  length  of  the  trachea  and 
bronchi  and  the  probable  distance  from  the  upper  teeth  to  the 
bifurcation  of  the  trachea  and  to  the  first  and  second  divisions 
of  the  bronchial  stem. 

Usually  the  bronchoscope  should  be  from  4  to  6  cm.  longer 
than  indicated  by  these  measurements  in  order  to  allow  for 
error  in  the  estimate  and  for  convenience  in  manipulation. 
Occasionally  tubes  much  longer  than  just  suggested  will  be 
needed.  Jackson  states  that  to  reach  below  the  first  branches 
of  the  main  bronchi  tubes  45  or  50  cm.  in  length  will  sometimes 
be  required.  I  call  special  attention  to  this  because  I  was 
obliged  to  learn  it  by  painful  experience.  Throughout  the 
lungs  the  pulmonary  arteries  and  veins  accompany  the  bronchi. 
The  bronchial  arteries  and  veins  also  run  along  the  posterior 
walls  of  the  bronchi. 

Preparation. — Careful  aseptic  precautions  should  be  taken  for 
this  operation,  even  though  perfect  asepsis  cannot  be  secured  be- 
cause there  are  so  many  microbes  constantly  in  the  mouth ;  yet, 
we  must  protect  our  patients  from  every  avoidable  risk.  Jackson 
very  properly  suggests  that  when  lower  bronchoscopy  is  to  be 
done,  it  is  advantageous  to  do  it  immediately  after  the  trachea 
has  been  opened,  for  if  delayed  a  few  days  there  is  more  chance 
of  carrying  infection  to  the  lower  portion  of  the  lung  from  a 
suppurating  tracheal  wound. 

In  doing  bronchoscopy,  I  have  several  times  received  severe 
electric  shocks,  and  I  suspect  that  patients  have  also  received 
them.  For  this  reason  it  is  desirable  to  have  a  table  with  rub- 
ber castors  and  to  have  the  floor  covered  with  rubber  sheets, 
so  that  the  operator  and  all  the  assistants  will  be  insulated ; 
or  everybody  who  is  about  the  patient  should  wear  rubbers  and 
rubber  gloves. 

It  is  desirable  to  have  two  or  three  sources  of  light,  all  of 
which  should  be  carefully  tried  out  before  the  operation,  other- 
wise at  a  critical  point  one  may  be  left  in  darkness.  All  have 
their  advantages  and  defects.  I  think  that  the  secretions  and 
blood  getting  into  the  auxiliary  tube  of  Einhorn's  or  Jackson's 
bronchoscopes  make  it  more  difficult  to  keep  the  lamps  clean 
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than  when  they  are  introduced  through  the  bronchoscope.  The 
main  objection,  however,  to  Einhom's  and  Jackson's  bron- 
choscopes is  that  they  necessitate  using  an  instrument  1  or 
2  mm.  smaller  in  caliber  than  the  Killian  bronchoscope  that 
could  be  employed  in  the  same  case.  Usually  the  largest  size 
that  can  be  safely  used  is  needed.  I  have  used  the  Kirstein 
and  Killian  lights  and  Jackson's  and  my  own  small  lamps,  and 
I  have  at  least  two  kinds  in  readiness  at  each  operation.  In 
one  operation  both  of  them  gave  out  at  the  same  time  before 
I  had  finished.  I  have  used  the  street  curmt  with  reducing 
rheostats  for  all  of  these  lamps,  but  I  believe  we  should  adopt 
Jackson's  suggestion  and  use  only  a  primary  battery  for  the 
small  internal  lamps,  because  by  this  method  the  patient  could 
not  get  a  severe  shock.  It  is  also  important  that  the  conduct- 
ing cords  for  the  aspirator  pump  and  the  various  lights  should 
not  come  in  contact  with  each  other. 

An  aspirator  for  removing  the  secretions  and  blood  or  pus 
from  the  bronchi  is  provided  with  most  of  the  sets  and  is  im- 
portant, but  the  hand  aspirator  acts  slowly  and  not  very  satis- 
factorily as  compared  with  a  small  pump  driven  by  an  electric 
motor.  I  have  used  with  great  satisfaction  the  pump  which  I 
think  was  devised  by  Dr.  Jackson  for  the  purpose  of  massage 
for  the  ear  drum. 

A  gfag  is  necessary.  Killian's  split  tubular  spatula  or  Jack- 
son's tubular  spatula,  one  side  of  which  may  be  opened  by 
removing  a  slide,  or  my  similar  open-tube  spatula,  are  very 
helpful  in  introducing  the  bronchoscope,  though  in  most  of  my 
operations  I  have  used  my  introducer.  I  have  used  Killian's, 
Bruning's  and  Jackson's  bronchoscopes,  but  on  the  whole  I 
like  Killian's  the  best.  The  size  of  the  bronchoscope  will  de- 
pend upon  the  age  and  size  of  the  patient,  the  larger  the  tube 
that  can  be  used  with  safety  the  better.  In  infants,  for  upper 
bronchoscopy,  the  tube  should  not  exceed  5  mm.  in  diameter. 
In  older  children  it  may  be  6  or  7  mm.,  and  in  adults  9  mm.  in 
diameter.  Ordinarily,  for  children,  bronchoscopes  7  mm.,  for 
adults  9  mm.  in  diameter  are  employed.  Mandrins  are  usually 
desirable,  that  will  just  fit  these  tubes,  with  smooth  ovoid  ends 
projecting  beyond  the  bronchoscope,  and  that  are  so  made  as 
to  allow  the  patient  to  breathe  through  them.  It  is  important, 
too,  that  the  bronchoscope  should  have  several  openings 
through  its  wall,  beginning  about  4  cm.  above  the  distal  end. 
in  order  that  when  one  bronchus  is  closed  by  the  tube,  the 
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patient  may  respire  through  these  openings.  A  number  of 
cotton  holders  long  enough  to  reach  through  the  bronchoscope 
must  be  on  hand,  and  they  should  be  so  made  that  the  cotton 
will  be  fastened  firmly.  I  have  used  only  the  cotton  holders 
furnished  with  Killian's  set,  but  those  devised  by  Dr.  Coolidge 
that  are  fastened  by  a  ferrule  which  is  screwed  down,  are 
better.  Numerous  forceps  have  been  devised,  any  of  which,  if 
small  enough  and  long  enough,  may  be  satisfactory  to  different 
operators.  I  like  the  Killian  forceps  best.  Different  forms  of 
blades  are  necessary,  according  to  what  is  to  be  accomplished. 
Blades  that  will  grasp  firmly  any  small  object,  are  essential, 
others  that  when  closed  have  4  to  5  mm.  between  them  are 
necessary  in  removing  such  objects  as  peanuts  and  beans,  in 
order  that  they  be  not  crushed.  Cutting  blades  are  occasionally 
needed  and  blades  roughened  exteriorily  that  may  be  intro- 
duced within  tubular  objects  and  then  sprung  out  so  as  to 
hold  them,  are  sometimes  necessary.  Blades  that  may  possibly 
do  damage  by  catching  and  tearing  the  soft  tissues,  should  not 
be  employed,  if  it  is  possible  to  get  along  without  them.  In 
two  or  three  cases  I  have  derived  great  advantage  from  a  little 
instrument  that  I  have  named  a  pin  finder,  made  somewhat  on 
the  principle  of  a  corkscrew  with  a  blunt  end,  the  object  of  it 
being  to  work  the  pin  as  nearly  as  possible  into  the  center  of 
the  lumen  of  the  bronchus,  so  that  the  bronchoscope  may  be 
slipped  down  over  it.  Ingenious  safety  pin  closers  have  been 
devised  by  Mosher  and  Jackson.  Various  hooks  are  also  rec- 
ommended and  will  sometimes  be  found  very  useful,  but  I  wish 
specially  to  caution  operators  against  the  use  of  a  hook  bent  so 
far  that  it  may  possibly  catch  into  a  bronchus.  A  hook  4  mm. 
across  could  easily  be  passed  into  a  bronchus  only  3  mm.  in 
diameter,  but  on  attempting  to  withdraw  it,  it  might  catch  into 
a  branch  of  this  small  bronchus,  and  in  such  case  it  might  be 
impossible  to  disengage  it  without  tearing  the  lung.  Tearing  the 
lung  in  this  location  would  almost  necessarily  result  in  emphy- 
sema, which  would  probably  prove  fatal ;  it  might  be  attended  by 
serious  hemorrhage,  or  it  might  be  the  starting  point  of  a 
dangerous  broncho-pneumonia  or  pleurisy. 

A  sterilized  tracheotomy  set  should  always  be  on  hand  in  case 
it  should  be  necessary  to  open  the  trachea.  An  O'Dwyer's 
intubation  set  is  sometimes  valuable.  In  a  recent  broncho- 
scopy I  accomplished  the  same  end  very  quickly  by  introduc- 
ing my  tubular  director  5  mm.  in  diameter  through  the  glottis. 
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I  think  it  will  be  better  for  emergencies  than  either  of  the 
others.  For  the  removal  of  granulation  tissue  and  tumors, 
small  curettes  set  at  right  angles  to  the  stem  are  very  useful. 

Anesthetic. — Local  anesthesia  has  been  relied  upon  largely 
by  KilHan,  von  Schroetter  and  others,  but  I  have  preferred 
general  anesthesia.  For  short  examinations,  cocain  and  supra- 
renaline  are  better  where  the  patient  is  not  too  nervous;  but 
in  children  general  anesthesia  appears  preferable,  though  von 
Schroetter  told  me  that  he  relied  on  local  anesthesia  even  for 
these  little  patients.  Chloroform  is  usually  employed  as  a  gen- 
eral anesthetic.  Before  beginning  an  operation,  a  moderately 
full  dose  of  morphin  and  atropin,  appropriate  to  the  patient's 
age  and  size,  will  make  it  possible  to  get  along  with  a  smaller 
quantity  of  the  anesthetic,  and  at  least  in  adults  I  believe  will 
render  the  operation  safer.  The  use  of  cocain  combined  w^ith 
some  of  the  suprarenaline  products  also  enables  one  to  get  along 
with  smaller  quantities  of  the  general  anesthetic.  In  my  opera- 
tions the  patients  have  not  been  kept  profoundly  under  the 
chloroform.  Some  operators  consider  cocain  perfectly  safe,  but 
from  the  numerous  unpleasant  symptoms  that  I  formerly  saw 
when  using  it  in  the  nose  and  from  many  recorded  fatal  cases  of 
cocain  poisoning,  it  seems  necessary  to  employ  it  with  con- 
siderable caution.  Two  fatal  results  following  bronchoscopy 
in  children  in  whom  I  employed  cocain,  and  in  one  or  both  of 
whom  moderate  amounts  of  morphin  and  atropin  were  also 
used,  have  made  me  fearful  about  these  drugs,  although  I  have 
not  yet  been  able  to  reach  any  satisfactory  conclusion  as  to  the 
e.^act  cause  of  death  in  either  case. 

Technic. — Dr.  Jackson  gives  very  precise  instruction  about 
the  arrangement  of  tables  and  the  positions  of  the  various 
assistants.  I  have  found  it  important  to  have  a  reliable  man 
to  hold  the  patient's  head;  indeed,  I  feel  that  my  first  difficult 
bronchoscopy  was  successful  largely  because  my  assistant  held 
the  head  in  such  a  vise-like  grip  when  it  had  been  placed 
where  I  wished  it,  that  it  did  not  move. 

Nearly  all  of  my  bronchoscopies  have  been  done  with  the 
patient  lying  upon  the  back,  the  head  hanging  over  the  end  of 
the  table.  Killian  and  von  Schroetter  have  done  nearly  all 
of  their  bronchoscopies  under  cocain,  and  I  judge  have  usually 
had  the  patient  in  a  sitting  position. 

Care  must  be  taken  that  the  bronchoscope  does  not  injure 
the  patient's  lips;    this  may  be  avoided  by  placing  a  folded 
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napkin  under  it  over  the  teeth,  or  the  lip  may  be  watched  by  an 
assistant. 

Whatever  method  is  employed  in  the  introduction  of  the 
bronchoscope,  one  should  be  careful  not  to  get  it  into  the 
esophagus,  which  is  much  easier  to  enter  than  the  larynx.  If 
the  tube  should  be  passed  into  the  esophagus,  it  must  always 
be  cleaned  and  again  sterilized  before  again  attempting  to  pass 
it  into  the  trachea. 

Among  the  difficulties  that  will  be  met  in  doing  broncho- 
scopy are:  rigidity  of  the  neck,  especially  when  only  a  local 
anesthetic  is  used,  spastic  muscular  contractions,  cough  and 
excessive  secretions,  and  respiratory  difficulties  due  either  to 
the  foreign  body  or  to  the  inflammation  it  has  caused. 

When  the  bronchoscope  has  entered  the  trachea,  it  should 
be  passed  down  gently  while  carefully  inspecting  the  parts  until 
the  antero-posterior  septum  at  the  bifurcation  is  found;  then 
it  should  be  inclined  to  the  right  or  left,  according  to  the  lung 
that  we  wish  to  enter,  the  head  and  neck  being  turned  at  the 
same  time  in  the  opposite  direction  and  the  bronchoscope  to 
the  opposite  side  of  the  mouth  so  as  to  minimize  the  strain  on 
the  trachea  and  bronchi.  In  most  cases  there  will  be  little  dif- 
ficulty in  finding  the  main  bronchus,  but  sometimes  the  lower 
portion  of  the  trachea  is  filled  with  secretion  that  must  be  re- 
moved before  the  parts  can  be  seen.  In  young  children  the 
trachea  may  contract  in  expiration  in  the  same  way  that  the 
bronchial  tubes  do  in  adults,  therefore  it  will  not  always  be 
found  easy,  even  to  get  into  the  main  bronchi;  but  generally 
the  operator,  after  a  little  experience,  will  not  have  much 
trouble  in  this  respect.  In  passing  the  bronchoscope  into  the 
right  lung,  we  expect  within  about  1>^  cm.  of  the  bifurcation, 
at  its  upper  outer  part,  to  find  the  mouth  of  the  bronchus 
which  supplies  the  upper  lobe  of  the  lung.  On  the  left  side, 
after  the  bronchoscope  enters  the  main  bronchus,  it  should  be 
passed  along  gently  for  4  or  5  cm.,  while  the  operator  carefully 
inspects  the  upper  outer  wall  for  the  beginning  of  the  branch 
going  to  the  left  upper  lobe. 

There  are  numerous  branches  given  oflf  the  main  bronchial 
stems,  but  it  must  not  be  supposed  that  the  operator  will  be 
able  to  recognize  the  orifices  of  all  of  them.  Three  to  five  at 
most  are  all  that  can  usually  be  seen  on  either  side. 

The  operator  is  sometimes  confused  by  the  reflections  of 
light  from  the  inner  surface  of  the  tube.    This  is  best  overcome 
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by  employing  a  small  lamp  carried  down  to  the  end  of  the 
bronchoscope.  The  secretions  and  pus  or  blood  in  the  trachea 
or  bronchi  may  prevent  inspection  of  the  parts,  and  sometimes 
it  is  very  difficult  to  remove  them  sufficiently  to  make  a 
thorough  examination.  Vision  is  not  infrequently  interfered 
with  by  swelling  of  the  mucous  membrane  or  granulation  tis- 
sue, sometimes  by  contraction  of  the  bronchus  above  the  for- 
eign body  by  cicatricial  tissue,  and  it  is  always  more  or  less 
interfered  with  by  the  normal  contractions  of  the  bronchial 
tube  that  may  be  exaggerated  or  may  even  be  continuous  in  the 
presence  of  a  foreign  body.  Foreign  bodies,  after  remaining 
for  a  long  time  in  the  air  passages,  may  become  encysted,  so 
that  they  cannot  be  seen  at  all.  Gentle  probing  may  enable 
the  operator  to  discover  the  foreign  body.  I  like  best  for  this 
purpose  the  long  slender  tube  that  I  generally  use  for  aspirat- 
ing the  secretions. 

In  the  case  of  small  bodies  like  pins  or  needles,  the  pin  finder 
will  someties  bring  them  into  view  and  enable  one  to  pass  the 
bronchoscope  over  them  so  that  they  can  be  grasped  by  the 
forceps.  Small  bodies  in  small  bronchi  may  very  easily  escape 
detection,  especially  when  they  are  not  of  metallic  character, 
so  that  their  location  can  not  be  determined  by  the  radiograph. 

One  is  not  justified  in  searching  long  through  the  bronchial 
tree  unless  he  is  sure  that  a  foreign  body  is  present.  Foreign 
bodies  lodged  in  the  branches  of  the  bronchi  that  run  to  the 
upper  lobes,  especially  that  of  the  left  lung,  have  in  my  ex- 
perience been  the  most  difficult  to  detect. 

Utility. — Bronchoscopy  may  be  valuable  in  the  diagnosis  of 
some  conditions  of  the  upper  respiratory  passages  when  they 
cannot  be  determined  by  other  means ;  thus  in  certain  cases  we 
may  discover  involution  of  the  trachea  from  the  pressure  of  a 
goitre,  enlarged  thymus,  aneurism  or  other  mediastinal  tumor. 
I  am  fully  convinced,  however,  that  simply  for  diagnosis  this 
niethod  should  seldom  be  used  excepting  where  an  accurate 
diagnosis  cannot  be  made  by  ordinary  laryngoscopy  and  the 
usual  methods  of  physical  examination. 

Bronchoscopy  is  of  greatest  value  for  the  detection  and  re- ' 
moval  of  foreign  bodies  from  the  larynx  and  trachec^-bronchial 
tree.  Most  foreign  bodies,  after  they  have  been  located,  can 
be  best  grasped  with  tubular  forceps,  the  blades  of  which  can- 
not damage  the  surrounding  tissues.  The  forceps  should  be 
marked  by  a  narrow  strip  of  adhesive  plaster  wound  around  it 
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SO  that  the  operator  may  know  when  it  reaches  the  lower  end 
of  the  tube.  Having  located  the  foreign  body,  one  may  some- 
times grasp  it  while  it  is  in  plain  sight,  but  commonly  the  for- 
ceps so  obstruct  the  view  that  this  is  difficult.  In  such  cases, 
if  a  forcep  is  used  that  has  no  sharp  teeth  to  injure  the  lung, 
the  instrument  may  be  passed  down  in  such  a  position  that 
when  the  blades  are  opened  they  must  pass  on  each  side  of  the 
body ;  then  when  the  mark  upon  the  stem  shows  that  the  end 
of  the  forceps  has  nearly  reached  the  body,  the  blades  are 
opened  and  the  instrument  passed  in  about  1.5  cm.  farther, 
when  the  blades  may  be  closed  with  as  much  assurance  of 
catching  the  object  as  though  it  were  under  direct  inspection. 
However,  where  the  body  is  of  such  a  nature  that  toothed  or 
cutting  forceps  must  be  used,  it  should  not  be  touched  except- 
ing under  direct  inspection. 

Laryngeal  tumors  can  sometimes  be  removed  by  direct 
laryngoscopy  more  easily  than  by  the  older  method,  especially 
in  children,  or  in  other  patients  where  a  general  anesthetic 
is  necessary.  Whenever  operations  of  this  kind  are  to  be  done, 
they  should  usually  be  preceded  by  tracheotomy.  Laryngeal 
stenosis  from  cicatrices  may  sometimes  be  readily  relieved, 
and  tracheal  tumors  or  granulation  tissue  can  be  removed  by 
this  method.  Stenosis  of  the  trachea  or  bronchi  has  occasion- 
ally been  satisfactorily  treated  by  the  aid  of  the  bronchoscope. 
Edema  of  the  larynx  may  be  easily  reached  and  relieved  by  the 
tubular  laryngoscope.  Abscesses  of  the  larynx  that  cannot  be 
opened  in  the  ordinary  way  will  often  be  found  amenable  to 
treatment  by  this  method.  Ulcers  of  the  trachea  and  the  bron- 
chial tubes  have  been  cured  by  the  aid  of  the  bronchoscojje 
that  could  not  be  reached  in  other  ways. 

It  has  been  suggested  that  cavities  in  the  lungs  might  be 
satisfactorily  explored  and  treated  through  the  bronchoscope. 
While  believing  that  this  could  be  done  in  exceptional  cases, 
I  think  that  the  exploration  would  not  be  justifiable  unless 
there  was  reason  to  believe  that  the  cavity  contained  a  foreign 
body. 

Dangers. — Those  who  have  had  a  few  successful  cases  of 
bronchoscopy  are  apt  to  become  very  enthusiastic  over  its  pos- 
sibilities without  recognizing  its  dangers,  and  therefore  it  has 
been  recommended  in  many  conditions  where  it  is  not  indicated. 
At  first  sight  it  appears  a  simple  thing  to  pass  a  small  tube 
through  the  trachea  into  the  bronchi,  and  it  would  seem  that 
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if  the  operation  were  clone  gently,  no  harm  would  result.  It 
has  been  shown,  however,  that  the  operation  is  far  from  being 
either  easy,  simple  or  devoid  of  danger.  The  primary  danger 
conx's  from  the  anesthetic,  which  if  general  becomes  especially 
hazardous  in  the  presence  of  dyspnea.  Most  operators  who  rely 
on  local  anesthesia  speak  of  it  as  perfectly  safe,  but  one  cannot 
understand  how  they  overlook  the  possible  dangers  from  the 
absorption  of  cocain,  when  numerous  fatal  cases  have  re- 
sulted from  its  use  in  other  parts  of  the  body.  It  would  seem 
that  cocain  applied  so  closely  to  the  nerves  controlling  the 
respiration  and  circulation  might  have  a  serious  effect ;  a  gen- 
eral anesthetic  when  the  patient  is  suffering  from  dyspnea  is 
attended  by  much  danger,  especially,  unless  tracheotomy  has 
first  been  performed ;  but  in  any  case  it  is  important  that  the 
anesthesia  be  not  too  profound  or  too  long  continued.  Even 
though  only  small  amounts  of  chloroform  are  used,  I  have 
come  to  believe  that  it  is  not  safe  to  continue  the  operation  for 
more  than  half  an  hour,  even  though  not  more  than  from  3  to  8 
minutes  may  be  available  for  actual  inspection.  It  may  be  that 
even  less  than  this  should  be  placed  as  the  limit. 

In  spite  of  the  greatest  care  a  certain  amount  of  local  trau- 
matism will  occur  which  may  be  the  starting  point  of  a  fatal 
broncho-pneumonia.  Should  hooks  or  other  instruments  be- 
come caught  in  any  part  of  the  air  passages,  so  that  a  little 
force  is  required  to  remove  them,  the  lung  is  liable  to  be  torn 
in  such  a  way  that  the  air  will  pass  out,  causing  either  an  em- 
physema or  a  pneumothorax  and  pleurisy,  either  of  which  may 
prove  fatal.  Patients  are  known  to  have  died  soon  after  bron- 
choscopy from  pneumothorax,  emphysema,  or  pneumonia  and 
other  conditions;  and  if  the  operator  is  blind  to  the  dangers 
it  is  natural  to  attribute  these  fatalities  to  the  foreign  body  or 
to  the  anesthetic  rather  than  to  the  operation.  Pulmonary 
edema  has  apparently  been  the  cause  of  death  in  several  cases, 
and  edema  of  the  larynx  has  sometimes  necessitated  a  sudden 
tracheotomy.  Dangerous  bronchitis  has  also  occurred.  The 
two  deaths  that  I  have  already  referred  to  from  unexplainable 
causes  have  suggested  to  me  also  that  danger  may  arise  from 
electric  shocks  communicated  to  the  patient  through  the  instru- 
ments. 

When  we  consider  the  relation  of  the  blood  vessels  to  the 
trachea  and  bronchi  and  the  very  short  distance  from  the  lumen 
of  these  tubes  to  the  intracellular  pulmonary  tissues,  we  must 
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realize  that  it  would  not  be  safe  to  tear  or  cut  anything  within 
the  tracheo-bronchial  tree  unless  we  were  absolutely  sure  that 
it  would  not  open  a  way  for  air  to  pass  out  into  the  pleura, 
mediastinum,  or  lung  tissue. 

Jackson  found  a  mortality  of  9,6  per  cent,  but  by  eliminating 
6  cases  that  he  thought  would  probably  have  died  without  the 
operation,  the  mortality  would  have  been  3.2  per  cent.  This 
does  not  appear  to  me  a  sufficiently  conservative  analysis  of 
the  statistics ;  on  the  contrary  the  chances  are  greatly  in  favor 
of  the  mortality  being  much  larger  than  9.6  per  cent.  Of  the 
6  cases  that  he  would  eliminate,  no  one  can  be  certain  that  any 
of  them  would  have  died  without  the  operation,  and  we  may 
be  certain  that  some,  probably  a  majority  of  the  fatal  cases  ob- 
served by  others,  have  never  been  reported. 

Notwithstanding  all  of  the  dangers,  I  believe  that  this  opera- 
tion is  of  great  value  in  many  of  the  conditions  that  I  have 
enumerated,  though  it  should  be  done  with  extreme  care  and 
gentleness.  It  is  indicated  in  nearly  all  cases  in  the  presence 
of  foreign  bodies  in  the  air  passages.  Many  foreign  bodies 
can  be  easily  removed  by  tracheotomy,  but  it  would  be  better 
to  try  bronchoscopy  first,  provided  there  were  not  severe 
dyspnea,  and  in  every  case  where  the  foreign  body  cannot 
be  extracted  by  tracheotomy,  bronchoscopy  is  surely  indicated. 
In  the  other  affections  mentioned  this  operation  is  often  indi- 
cated, but  the  condition  of  the  individual  patient  and  the  ex- 
perience and  good  judgment  of  the  laryngologist  must  deter- 
mine what  course  should  be  adopted. 

Esophagoscopy. — Those  interested  in  the  history  of  this 
operation  I  will  refer  to  Jackson's  monograph.  The  instru- 
ments that  are  employed  are  essentially  the  same  as  those  for 
bronchoscopy,  though  the  tubes  are  larger,  and  many  of  them 
shorter,  and  occasionally  they  are  made  oval  instead  of  round. 
The  instruments  for  the  removal  of  foreign  bodies  or  neo- 
plasms from  the  esophagus,  would  be  the  same  as  those  em- 
ployed in  bronchoscopy. 

Esophagoscopy  is  done  much  more  satisfactorily  and  pleas- 
antly when  the  patient  is  fasting  than  at  any  time  within  a  few 
hours  after  a  meal. 

Cocain  with  one  of  the  suprarenaline  products  may  be  used 
as  an  anesthetic  in  a  large  number  of  these  cases,  but  in  chil- 
dren and  sometimes  even  in  older  subjects,  it  is  better  that  a 
general  anesthetic  be  employed.     Either  chloroform  or  ether 
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can  be  used,  as  we  will  not  have  to  consider  the  effect  of  the 
anesthetic  upon  the  lungs  in  esophagoscopy  as  we  do  in  bron- 
choscopy. 

The  tubes  that  are  employed  for  esophagoscopy  may  be 
about  25  per  cent  larger  than  those  that  would  be  used  for  a 
similar  patient  in  bronchoscopy.  A  large  percentage  of  the 
diseases  of  the  esophagus  occur  in  the  upper  portion  of  this 
tube,  and  foreign  bodies  are  likely  to  lodge  just  behind  the 
cricoid  cartilage  or  immediately  below  that  point,  so  that  com- 
paratively short  tubes  are  generally  employed.  The  oval 
esophagoscope  g^ves  a  larger  field  for  inspection  than  the 
round,  and  according  to  the  area  exposed,  it  is  introduced 
considerably  more  easily  than  the  round  instrument.  In  either 
case,  an  obturator  is  desirable,  unless  the  part  to  be  exam- 
ined is  near  the  mouth  of  the  esophagus. 

From  its  mouth  to  about  the  level  of  the  upper  end  of  the 
sternum  the  esophagus  is  closed,  the  slit  indicating  its  lumen 
being  directed  from  side  to  side. 

As  the  esophagoscope  is  passed  gently  the  walls  of  the 
esophagus  seen  across  the  end  of  the  tube  present  a  mucous 
membrane,  only  a  few  shades  deeper  in  color  than  the  larvngo- 
pharynx.  When  the  instrument  has  passed  a  little  below  the 
upper  end  of  the  sternum  the  esophagus  is  usually  found  to 
be  an  open  tube  that  contracts  and  expands  more  or  less  with 
the  respiratory  movements.  This  tube  continues  open  down 
to  near  the  cardiac  orifice  of  the  stomach.  In  the  adult  it 
usually  appears  from  8  to  10  mm.  in  diameter. 

Esophagoscopy  is  of  value  in  the  diagnosis  of  strictures, 
diverticula  and  malignant  or  other  growths,  however  the 
danger  of  rupturing  the  walls  of  the  esophagus  must  always 
be  borne  in  mind  because  in  these  conditions  they  sometimes 
tear  very  easily  and  such  a  tear  is  likely  to  be  quickly  followed 
by  a  fatal  pleurisy  or  mediastinitis. 

The  operation  is  of  special  service  in  the  diagnosis  and 
removal  of  foreign  bodies  or  tumors  from  the  esophagus. 
Sometimes  in  this  operation  the  edematous  mucous  membrane 
rolls  down  over  the  foreign  body  so  as  to  completely  hide  it, 
even  though  the  esophagoscope  may  easily  pass  all  the  way 
down  to  the  stomach,  therefore,  wherever  possible  a  good  radio- 
graph should  be  taken  before  the  operation  is  attempted.  It 
should  be  remembered  that  coins  or  other  flat  foreign  bodies 
in  the  esophagus  practically  always  have  their  flat  surfaces 
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antero-posteriorly.  A  knowledge  of  this  fact  aids  the  surgeon 
greatly  in  searching  for  them  and  in  their  removal.  Failure 
to  find  a  foreign  body  as  large  as  a  nickel  in  the  esophagus 
by  esophagoscopy  should  not  convince  the  operator  that  it  is 
not  present,  because  the  swollen  mucous  membrane  is  very 
likely  to  be  crowded  down  over  it  in  such  a  way  as  to  hide  it. 

There  can  be  no  question  but  that  this  operation  is  by  far 
the  best  for  nearly  all  cases  of  foreign  bodies  in  the  esophagus, 
though  if  one  is  so  large  that  it  cannot  be  removed  when  dis- 
covered, it  may  be  necessary  to  do  esophagotomy ;  however, 
some  objects  of  large  size  have  been  successfully  cut  and  then 
removed  in  pieces  by  the  aid  of  the  esophagoscope,  with  much 
better  results  to  the  patient  than  would  probably  have  attended 
an  esophagotomy.  Esophagotomy  has  a  much  larger  per- 
centage of  mortality  than  operations  throu2:h  the  esophago- 
scope and  therefore  whenever  possible,  a  skillful  laryngologist 
should  be  called  upon  to  remove  foreign  bodies  before  resorting 
to  esophagotomy.  It  is  certain  that  most  foreign  bodies  that 
become  lodged  in  the  esophagus  can  be  removed  with  very 
sUght  danger  to  the  patient  by  aid  of  the  esophagoscope. 
Neoplasms  that  can  be  secured  in  a  snare  may  commonly  be 
safely  removed  in  the  same  way ;  those  that  would  require  the 
use  of  cutting  instruments  must  be  handled  with  extreme  care, 
and  ordinarily  they  are  not  suitable  for  this  operation.  Strict- 
ures of  the  esophagus  that  could  not  be  managed  with  ordi- 
nary bougies  might  sometimes  be  overcome  with  the  aid  of  the 
esophagoscope  and  as  diverticula  are  dependent  upon  strict- 
ures it  is  probable  that  some  of  these  might  be  greatly  bene- 
fited through  this  procedure  that  could  not  otherwise  be  satis- 
factorily treated. 

As  an  illustration  of  the  difificulties  and  dangers  attending 
bronchoscopy  and  as  a  contribution  toward  perfecting  the 
operation  and  making  it  safer,  I  wish  to  place  on  record  con- 
cise histories  of  two  recent  cases. 

On  the  14th  of  November,  1908,  a  girl  3^  years  of  age  was 
brought  to  the  hospital  with  Symptoms  of  some  pulmonary 
trouble  but  no  history  of  having  inhaled  a  foreign  body,  how- 
ever, a  radiograph  showed  that  there  was  a  small  nail  in  the 
air  passages.  A  surgeon  did  tracheotomy  and  attempted  to 
remove  it.  He  felt  the  nail  but  was  unable  to  extract  it  and 
finally  it  passed  down  out  of  reach.  Before  the  operation  the 
pulse  was  128,  temperature  98  and  respiration  28 ;  10  hours 
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afterward  the  pulse  was  144,  irregular  and  intermittent,  ami 
the  temperature  104.G.  The  next  day  the  pulse,  temperature 
and  respiration  continued  high  but  on  the  following  day  the 
pulse  ranged  from  128  to  160,  the  temperature  101  to  102.3 
and  respiration  60  to  72.  On  the  succeeding  day  the  pulse 
dropped  to  120,  the  temperature  to  100  and  the  respiration  to 
54.  The  4th  and  5th  days  the  symptoms  were  better  but  on 
the  6th  day  (the  20th  of  November)  it  is  noted  that  there  was 
pneumonia  of  (he  left  lung,  although  the  temperature  was  not 
much,  if  any,  higher.  I  was  then  asked  to  attempt  to  remove 
the  object  by  bronchoscopy  and  at  4  p.  m.  on  the  21st.  the 
child  was  given  chloroform  and  the  operation  made.  A  radio- 
graph showed  that  the  nail  was  at  this  time  deep  down  in  the 
left  lung  and  the  operation  demonstrated  that  it  was  in  the 
bronchus  going  to  the  upper  lobe.  I  searched  with  the  greatest 
care  for  about  an  hour  examining  the  main  stem  of  the  left 
bronchus  and  its  branches  going  to  the  lower  lobe,  but.  proba- 
bly on  account  of  the  swelling  of  the  mucous  membrane  and 
the  contraction  of  the  bronchus.  I  was  unable  to  see  the  open- 
ing of  the  bronchus  going  to  the  upper  lobe  and  could  not  feel 
the  nail.  The  operation  was  then  abandoned  with  the  intention 
of  repeating  it  another  day.  Three  hours  later  the  pulse  was  180 
and  weak,  and  the  respiration  over  90.  At  the  end  of  4  hours 
the  pulse  was  160,  temperature  102.2  and  respiration  84;  4 
hours  later  the  temperature  was  103.2 ;  the  next  forenoon  the 
pulse  was  KJO.  temperature  102.6,  respiration  88.  but  by  noon, 
20  hours  after  the  operation,  the  pulse  was  176.  temperature 
■104.4,  respiration  76.  The  conditions  continued  unfavorable 
and  the  patient  died  of  pneumonia  48  hours  after  the  opera- 
tion. 

In  this  case  pneumonia  was  already  present  though  the 
symptoms  were  not  marked  at  the  time  of  the  operation  and 
the  bronchoscopy  was  done  through  a  suppurating  wound  in 
the  trachea.  The  patient's  condition  at  the  time  of  the  opera- 
tion and  possible  carr>'ing  of  the  pus  from  the  wound  into  the 
lung,  undoubtedly  contributed  to  the  fatal  result. 

How  could  the  difficulty  in  seeing  the  bronchus  going  to 
the  upper  lobe  of  the  lung  have  been  overcome?  Would  it 
have  been  better  to  have  delayed  the  operat'on  until  this  patient 
had  rcovered,  or  died  from  the  pneumonia?  I  await  answers 
from  others  to  both  of  these  questions. 

The  second  ca.se — a  child  17  months  of  age — was  brought  to 
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me  on  the  7th  of  January,  1909,  with  the  following  history: 
Four  weeks  previously  the  child  while  in  perfect  health  was 
playing  with  an  older  brother  and  both  of  them  fell  upon  the 
floor.  The  patient  was  immediately  seized  with  a  severe 
paroxysm  of  cough  which  nearly  strangled  it.  The  cough 
had  continued  ever  since  and  there  had  been  several  paroxysms 
which  the  parents  reported  came  near  being  fatal.  An  ex- 
amination revealed  a  great  many  large  and  small  mucous  rales 
all  over  the  chest,  but  no  dullness  and  no  disparity  in  the 
respiratory  murmur  on  the  two  sides.  A  radiograph  gave  no 
shadow  of  a  foreign  body,  but  the  history  and  signs  made  it 
practically  certain  that  some  foreign  substance  was  in  the  air 
passages.  At  4  o'clock  the  same  afternoon  chloroform  was 
given  and  I  operated  with  extreme  care.  I  gave  neither  opiate 
nor  atropin,  and  I  used  a  weak  solution  of  cocain  with 
suprarenaline  only  two  or  three  times  in  the  larynx.  The 
bronchoscope  was  introduced  easily  and  quickly  and  I  made 
a  most  careful  and  gentle  search  of  the  trachea  and  bronchial 
tubes  of  both  sides.  Owing  to  the  great  quantity  of  secretion 
the  operation  was  much  prolonged,  at  least  9/lOths  of  the  time 
being  spent  in  pumping  and  wiping  out  the  secretions.  The 
child  was  taking  very  little  chloroform  and  I  thought  no 
damage  was  being  done.  I  designed  to  abandon  the  opera- 
tion at  the  end  of  an  hour,  but  the  condition  of  the  patient  was 
so  favorable  and  my  anxiety  to  find  the  foreign  body  so  great 
that  I  unconsciously  kept  up  the  search  half  an  hour  longer, 
but  nothing  could  be  found. 

At  the  time  of  the  operation,  temperature  per  rectum  was 
101°  and  at  midnight  it  was  105.4°,  pulse  122,  respiration  140. 
The  next  noon  conditions  remained  the  same  and  much  the 
same  the  following  day,  but  during  the  afternoon  of  the  third 
day  after  the  operation  the  temperature  and  pulse  fell  to  nor- 
mal. The  fourth  day  the  temperature  went  once  to  103°,  the 
fifth  to  100.8°  and  the  sixth  to  102.3° ;  afterward  there  was 
steady  improvement  for  three  or  four  days,  but  subsequently 
the  temperature  daily  ranged  from  normal  up  to  2  or  3  de- 
grees higher  for  four  weeks.  The  nurse  said  that  the  child 
had  occasional  paroxysms  of  dyspnea  during  the  night  for 
three  or  four  nights,  but  the  bronchial  rales  greatly  diminished, 
although  the  physical  signs  showed  a  slowly  resolving  pneu- 
monia of  the  lower  lobe  of  the  right  lung.  When  the  tempera- 
ture first  went  up  the  Interne  reported  a  broncho-pneumonia 
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and  1  ordered  1/200  gr.  of  strychnia  and  Yt  drachm  of  liq. 
anim.  acct.  everj'  three  hours,  and  the  chest  was  covered  with 
an  oiled  silk  and  cotton  jacket.  This  treatment  was  continued 
until  the  immediate  danger  was  passed. 

How  could  the  difficulty  due  to  excessive  secretion  have  been 
avoided?  Possibly  by  the  administration  of  atropin  in  one  or 
two  full  doses  for  a  child  of  this  size  and  age. 

How  could  the  unfavorable  after-results  have  been  pre- 
vented? In  this  case  unfavorable  symptoms  followed  the 
bronchoscopy  promptly  and  the  patient  certainly  was  near 
death. 

Since  writing  the  foregoing,  or  a  month  after  the  first 
bronchoscopy  on  this  patient,  after  consultation  with  several 
of  my  colleagues,  I  decided  to  operate  again.  The  extreme 
dullness  ovex  the  lower  lobe  of  the  right  lung,  with  absence 
of  breath  sounds — the  outline  of  the  dullness  and  the  negative 
results  of  three  exploratory  punctures — suggested  obstruction 
of  the  bronchus  going  to  that  portion  of  the  lung  with  collapse 
and  eliminated  the  diagnosis  of  pleurisy.  The  patient's  tem- 
perature had  been  running  up  to  102°  or  103°  F.  about  every 
third  day  for  two  or  three  weeks,  which  pointed  strongly  to 
sepsis.  At  4  p.  m.  February  8th,  when  the  patient  was  sent  to 
the  operating  room,  rectal  temperature  was  102.7°  F.  Morph. 
sulph.  gr.  1/50  and  atropin  sulph.  1/500  gr.  had  been  given 
hypodermically — chloroform  narcosis — ^bronchi  of  right  lung 
thoroughly  explored  down  to  a  caliber  of  3  mm.  with  negative 
results.  Examination  lasted  15  minutes.  Patient  removed 
to  ward  and  temperature  found  to  be  more  than  a  degree  lower. 
Patient  placed  in  croup  tent,  air  of  which  was  kept  very  warm 
and  moist,  for  forty-eight  hours.  By  midnight  the  temperature 
was  normal  and  the  next  day  it  was  only  99.2°  and  patient 
was  in  excellent  condition.  The  danger  in  this  case  seems  to 
have  been  avoided  by  the  short  operation  and  the  warm,  moist 
atmosphere. 

I  incline  to  the  belief  that  unfavorable  symptoms  after  bron- 
choscopy are  largely  due  to  the  mechanical  irritation  of  the  in- 
strument. As  I  have  already  pointed  out,  the  bronchi  and  the 
trachea  in  young  children  expand  and  contract  greatly  with 
each  respiration,  and  (as  I  clearly  demonstrated  in  a  child 
oYi  years  of  age  from  whose  right  lung  I  removed  a  baby's 
beauty  pin  on  Jan.  13th,  1909)  the  bronchi  are  lifted  and  de- 
pressed fully  a  centimeter  with  each  respiratory  movement. 
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From  these  movements  there  is  constant  respiratory  stretching 
and  pulHng  of  the  air  tube  over  the  end  of  the  bronchoscope, 
which  would  cause  much  of  the  mechanical  irritation.  This 
mucous  membrane  is  not  intended  to  bear  anything  like  as 
much  mechanical  irritation  as  the  conjunctiva,  therefore,  it 
seems  natural  that  the  mere  presence  of  the  bronchoscope  even 
without  pressure  and  stretching  of  the  bronchi  would  cause  a 
great  deal  of  irritation. 

In  order  to  avoid  the  dangers  it  appears  to  me  that  we  must 
make  the  oi>eration  as  short  as  possible;  we  must  not  touch 
any  part  of  the  tracheo-bronchial  tract  that  can  be  avoided,  and 
we  should  use  an  instrument  as  small  as  will  give  sufficient 
illumination  and  allow  of  the  use  of  suitable  instruments.    The 
Killian  tubes  6-7  mm.  in  diameter  for  children  over  a  year  of 
age  and  7-9  mm.  for  adults  appear  to  me  the  best.     Foreign 
bodies  in  the  lower  part  of  the  trachea  might  often  be  re- 
moved with  a  bronchoscope  that  only  passed  1  or  2  cm.  below 
the  glottis,  and  foreign  bodies  in  the  bronchi  may  frequently 
be  removed  without  passing  the  bronchoscope  more  than  5 
to  10  mm.  into  the  bronchus,  providing  we  use  a  forcep  that 
will  not  catch  the  mucous  membrane  on  the  walls  of  the  air 
passages,  and  providing  also  that  we  are  careful  to  open  the 
Wades  in  such  a  direction  that  we  would  not  catch  the  tissues 
at  the  point  of  .division  of  the  air  tube.     In  the  trachea  there 
would  be  no  danger  if  the  blades  opened  antero-posteriorly,  for 
then  they  could  not  grasp  the  septum  that  runs  antero-poste- 
riorly between  the  two  main  bronchi  at  the  bifurcation,  and  in 
the  main  bronchi  it  would  be  safe  if  the  blades  opened  along 
a  plane  running  from  before  downward  and  backward  at  an 
a;igle  of  about  20  d^egrees  to  the  mesian  anterior-posterior 
plane  of  the  thorax,  for  they  could  not  catch  the  tissues  be- 
tween the  main  bronchus  and  its  first  branch.    Again,  by  using 
such  a  forceps  in  this  way  the  foreign  body  could  often  be 
safely  and  quickly  removed  from  a  main  bronchus  without  tak- 
ing time  to  remove  the  secretions,  so  as  to  actually  see  the 
foreign  body.    Before  the  days  of  bronchoscopy  I  several  times 
removed  foreign  bodies  from  the  main  bronchi  with  a  bent 
ttibe  forceps  inserted  through'  a  tracheal  opening.    In  the  case 
just  referred  to,  by  upper  bronchoscopy,  I  removed  the  pin 
quickly  in  this  way  without  cleaning  out  the  secretions  after 
having  searched  for  it  about  7^/^  minutes.    The  whole  operation 
requiring  but  8>4  minutes.    There  were  no  unfavorable  symp- 
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toms  afterward.  The  difficulties  of  esophagoscopy  are  slight, 
as  compared  with  bronchoscopy,  but  one  must  remember  that 
the  swollen  and  edematous  mucous  membrane  may  roll  over 
and  completely  hide  quite  large  foreign  bodies  even  though 
the  instrument  may  pass  without  obstruction  to  the  stomach. 
The  dangers  of  esophagoscopy  are  much  less,  because  the 
mucous  membrane  is  designed  for  the  passage  of  foreign 
bodies  and  therefore  will  not  be  much  irritated  by  the  instru- 
ment. 


IX. 

THE  INDICATIONS  FOR  THE  RADICAL  MASTOID 

OPERATION,  BASED  UPON  PATHOLOGIC 

LESIONS.* 

By  S.  J.  KoPETZKY,  M.  D., 

New  York  City. 

It  would  hardly  seem  to  be  necessary  at  this  late  day  to 
discuss  the  indications  for  the  radical  mastoid  operation 
before  a  body  of  otologists.  An  operation  suggested  upon 
rational,  pathologic  research,  as  early  as  1873,  should,  by 
this  time,  have  won  its  proper  place  in  otology.  After  36 
years,  it  is  expected  that  the  object  to  be  gained  by  this 
procedure,  and  the  conditions  which  can  properly  be  sub- 
mitted to  operation,  should  have  been  so  definitely  known, 
that  they  would  not  require  of  us  to-day  the  time  and 
thought  necessary  for  their  discussion. 

However,  the  status  of  the  operation  is  unsettled,  and  the 
reasons  for  this  are  not  hard  to  find. 

The  operation  gives  apparently  variable  results  even  at 
the  hands  of  the  most  experienced.  Otologists,  as  a  whole, 
have  expected  more  from  the  procedure  than  scientific  in- 
quiry into  its  merits  warrants.  The  indications  for  the 
employment  of  the  radical  operation  have  usually  been  based 
upon  symptoms  rather  than  upon  an  actual  diagnosis  of 
disease.  Confusion  naturally  ensued,  and  the  results  ob- 
tained when  employing  the  operation  to  cure  a  symptom 
caused  us  to  overlook  the  results  of  the  operation  when 
computed  on  the  basis  of  cures  for  a  given  disease. 

A  glance  through  the   literature   demonstrates  that  we 

have  rather  promiscuously  submitted  cases  of  otitis  media 

purulenta  chronica,  with   or  without  accompanying  mas- 

•toiditis,  to  this  operation,  because  after  a  fair  and  reasonable 

♦Read  before  the  Eastern  Section  of  the  American  Rhlnologlcal, 
Laryngological  and  Otological  Society,  Philadelphia,  January  9,  1909. 
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time,  with  the  best  available  therapeutics  at  command,  we 
were  unable  to  stop  the  persistent  otorrhea,  or  we  operated 
radically  in  these  cases  because  acute  exacerbations  or  in- 
tracranial or  labyrinthine  complications  were  threatening. 

Excepting  the  symptoms  in  the  complicating  lesions,  the 
prominent  determining  symptom — the  otorrhea — is  a  common 
factor  to  many  varying  pathologic  lesions  within  the  middle 
car  and  adjacent  structures;  and  as  such  is  not  to  be  held 
as  an  indication  for  the  radical  mastoid  operation. 

A  tentative  classification  of  the  pathologic  lesions  present 
in  the  middle  ear  and  mastoid  process,  gives  definite  data 
from  which  so  to  limit  the  indications  for  the  radical  mas- 
toid operation  that  more  uniform  results,  under  similar 
conditions,  are  obtainable. 

Another  element  tending  toward  the  uncertainty  with 
which  the  radical  mastoid  operation  is  regarded,  is  to  be 
found  in  the  fact  that  we  do  not  all  perform  the  same  opera- 
tion for  the  same  g^ven  pathologic  lesions.  We  do  not  all 
perform  a  complete  radical  mastoid  operation. 

The  Stacke  operation  is  the  selected  procedure  of  many; 
the  Zaufal  operation — often  designated  in  this  country,  the 
Schwartze-Stacke  operation — has  the  majority  of  adher- 
ents, and,  finally,  a  few — Heath,  Bryant  and  Ballenger  and 
their  followers — have  recently  advocated  a  so-called  modi- 
fied radical  operation,  in  which  the  ossicles  are  retained, 
and  the  membrana  tympani  preserved,  in  the  interest  of  the 
hearing  faculty. 

Here  again,  confusion  is  averted,  if  the  results  obtained 
from  these  varying  procedures  are  classified  and  judged 
separately. 

The  Stacke  operation  differs  really  but  in  slight  degree 
from  the  Zaufal  operation.  It  is  rather  a  different  route 
toward  the  same  end.  When  we  add  to  the  Stacke  method, 
complete  evisceration  of  the  mastoid  contents,  the  end 
results  of  both  operations  are  the  same.  A  true  Stacke 
operation  limiting  the  surgery  to  the  uncapping  of  the 
antrum  after  opening  and  connecting  this  with  the  tympanic 
cavity,  and  only  removing  the  adjacent  bone  of  the  mastoid 
process,  necessarily  must  only  be  indicated  by  a  rather 
localized  pathologic  process. 

When,  however,  the  area  of  disease  is  extensive,  i.  e., 
if  it  is  found  spread  beyond  the  confines  of  the  tympanic 
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and  the  antral  cavities,  a  removal  of  more  tissue  is  indicated 
than  the  limits  of  the  operative  endeavor  as  laid  down  by 
Stacke. 

Since  no  surgeon  would  stop  his  procedure  before  en- 
tirely eradicating  all  removable  areas  of  disease,  we  hold 
the  Stacke  operation  as  now  practiced  to  be  a  difference 
in  technic  rather  than  a  separate  operation  from  that 
of  Zaufal  (the  Schwartze-Stacke),  and  we  may  consider 
the  indications  for  both  these  operations  together. 

By  the  radical  mastoid  operation  is  meant  a  procedure 
which  shall  cleanse  the  tympanic  cavity  of  all  its  diseased 
mucous  membrane,  in  all  its  accessible  and  removable  parts; 
which  shall  eradicate  the  cellular  structure  about  the  orifice 
of  the  Eustachian  tube ;  which  shall  remove  the  two  major 
ossicles  and  the  remains  of  the  membrana  tympani ;  which 
shall  open  the  mastoid  antrum,  connecting  it  with  the  tym- 
panic cavity  by  as  wide  a  passage  as  possible,  thereby 
freeing  the  aditus  ad  antrum,  eviscerating  the  diseased  con- 
tents of  these  cavities,  and  finally  removing  as  much  of 
their  respective  bony  walls  as  are  found  diseased  and  are 
capable  of  removal,  and  in  addition  removing  from  the 
mastoid  process  and  temporal  pyramid  as  much  of  its  bony 
structure  and  its  contents  as  is  found  diseased.  To  these 
procedures  there  is  added  a  plastic.  Such  an  operation 
meets  the  indications  for  radical  mastoid  surgery. 

The  operation  devised  by  Heath,  the  one  advocated  by 
Bryant,  and  the  so-called  meato-mastoid  operation  of  Bal- 
lenger,  can  hardly  be  held  to  constitute  a  radical  mastoid 
operation  at  all.  At  another  section  of  this  Society,  I  shall 
discuss  these  operations  in  detail.  Suffice  it  here  to  call 
attention  to  the  fact  that  in  the  lesions  of  the  middle  ear 
and  its  adnexa,  which  are  chronic  in  nature,  and  where 
there  has  existed  a  purulent,  fetid  otorrhea,  coming  through 
a  more  or  less  pronounced  perforation  or  defect  situated 
marginally  in  the  drum,  that  with  lesions  producing  these 
findings,  there  is  usually  bone  necrosis  in  the  neighboring 
parts— the  aditus  and  the  tympanic  walls — especially  the 
posterior  tympanic  wall.  No  operation  devised  to  remove 
other  parts,  and  yet  preserve  intact  the  original  seat  of  the 
lesion  is,  surgically  speaking,  logical.  Neither  can  the  pres- 
ervation of  more  or  less  diseased  ossicles  and  the  remains 
of  a  drum  membrane  whose  final  healing  means  the  ad- 
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vent  of  considerable  scar  tissue  give  much  toward  the 
conservation  of  the  hearing  faculty.  To  find  proof  of  this 
contention,  we  have  only  to  call  to  mind  the  demonstrable 
loss  of  hearing  in  those  cases  of  chronic  otitis  media  puru- 
lenta,  which  we  healed  by  local  measures,  where,  after  a 
lapse  of  time,  the  scar  tissue  became  firmly  contracted. 

Either  the  entire  principle  under  which  otology  has  ac- 
cepted ossiculectomy  is  an  error,  or  what  seems  more 
likely  from  a  study  of  the  greater  number  of  the  cases 
submitted  to  this  modified  radical  operation.  Heath,  Bryant 
and  Ballenger,  especially  the  two  former — since  Ballenger 
separates  his  indications  for  the  meato-mastoid  operation 
from  those  he  lists  for  the  radical — have  thus  operated 
upon  cases  which  would  have  responded  to  a  simple  mas- 
toidectomy, with  results  as  brilliant  regarding  the  hearing 
faculty,  as  these  men  report  having  obtained  from  the  in- 
volved technic  of  the  so-called  modified  radical  operation. 
For  the  present,  we  can  therefore  leave  out  of  account  this 
operation  in  discussing  the  indications  for  radical  mastoid 
surgery. 

Otitis  media  purulenta  chronica  is  a  generic,  clinical 
term.  It  implies  a  diseased  ear  with  a  persistent  purulent 
discharge.  Both  from  the  standpoint  of  a  consideration  of 
the  indications  for  the  radical  operation  and  for  an  estima- 
tion of  the  results  of  the  procedure,  so  general  a  term  as 
this  can  have  no  place  in  a  list  of  conditions  indicating  a 
surgical  procedure. 

The  actual  pathologic  lesions  grouped  under  this  term 
are:     (See  Chart,  appended  herewith.) 

1.  Caries  of  the  ossicles  accompanied  or  not  by  a  sup- 
purative inflammation  of  the  mucous  membrane  lining  the 
tympanic  cavity  and  adnexa. 

2.  Chronic  suppurative  inflammation  of  the  mucous 
membrane  lining  the  tympanic  and  the  adjacent  cavities, 
including  the  Eustachian  tube,  especially  at  its  orifice,  with- 
out there  being  any  disease  present  in  the  underlying  bone 
at  any  point. 

3.  Caries  of  portions  of  the  temporal  pyramid  (non- 
tubercular  and  non-syphilitic  in  nature)  accompanied  by  a 
suppurative  inflammation  of  the  mucous  membrane  lining 
the  middle  ear  cavities. 

4.  Necrosis  of  greater  or  lesser  portions  of  the  bony 
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walls  of  the  middle  ear  spaces  and  mastoid  process,  with 
destruction  of  large  areas  of  mucous  membrane  lining  the 
tympanic  and  adjacent  cavities,  and  exudative  inflammation 
in  the  remaining  sections  of  the  mucosa  of  the  middle  ear 
spaces. 

5.  The  erosive  lesions,  pressure  necroses  in  various  parts 
of  the  middle  ear,  caused  by  the  ingrowth  of  psuedo — and 
true  cholesteatomata  or  other  malignant  growths ;  part  of 
the  clinical  picture  being  caused  by  the  disintegration  of 
the  cholesteatomatous  or  other  new-growth  masses,  in 
addition  to  the  pus  caused  by  the  bone  necrosis. 

6.  The  specific  lesions  of  parts  of  the  temporal  bone, 
especially  when  found  to  involve  the  middle  ear  spaces  and 
mastoid  process :  that  is,  the  tubercular  and  syphilitic 
lesions. 

It  is  not  within  the  scope  of  this  paper  to  take  up  the 
details  of  the  differential  diagnosis  between  these  groups 
of  cases. 

These  six  groups  of  cases  all  present  ears  evidencing  all 
or  part  of  the  following:  A  persistent  discharge,  usually 
fetid,  coming  through  a  perforation  in  the  membrana  tym- 
pani,  of  varying  size  and  location,  and  often,  in  addition, 
presenting  the  presence  of  polyps  or  polypoid  granulations 
on  the  visible  portions  of  the  mucous  membrane,  or  in- 
flammatory excrescences  sprouting  through  the  perfora- 
tion. 

The  radical  mastoid  operation  is  not  indicated  in  isolated 
caries  of  the  two  greater  ossicles.  This  condition  is  rare, 
and  on  the  whole,  the  removal  of  the  diseased  ossicles  and 
the  establishment  of  intratympanic  drainage  will  suffice  to 
cure  these  cases.  When  ossicular  caries  is  accompanied 
by  an  exudative  inflammation  of  the  lining  membrane  of 
the  tympanic  cavity — a  product  of  the  irritation  locally  by 
the  dead  ossicles,  plus  insufficient  drainage,  or  the  result 
of  disease  in  the  nasopharynx  which  has  spread  by  contig- 
uity through  the  Eustachian  tube,  there  also  the  radical 
mastoid  operation  is  not  immediately  indicated.  If  after 
ossiculectomy  and  the  proper  treatment  of  the  nasopharynx, 
large  quantities  of  pus  continue  to  emanate  from  the  an- 
terior wall  of  the  tympanic  cavity,  or  seem  to  come  away 
from  the  upper  chambers  of  the  tympanic  cavity,  from  the 
aditus  especially,  then  radical  mastoid  surgery  is  indicated 
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to  remove  detritus,  lay  open  the  disease-containing  cavities, 
and  render  these  accessible  to  subsequent  after-treatment. 

In  cases  where  the  mucous  membrane  lining  the  tympanic 
cavity  and  its  adjacent  structures  is  the  seat  of  a  chronic 
e.xudative  inflammation,  and  there  is  no  lesion  present  in 
the  underlying  bone,  the  pathologic  process  present  in 
the  mucous  membrane  is  the  product  of  the  spread  by  con- 
tiguity of  an  exudative  process  in  the  nasopharynx  and 
Eustachian  tube.  Removal  of  the  primary  foci  and  the 
performance  of  ossiculectomy  may  stop  the  exudative  in- 
flammation, and  thus  cause  a  cessation  of  the  otorrhea. 
When  the  disease  is  of  long  standing  and  has  thoroughly 
blocked  the  Eustachian  tube  by  inflammatory  exudate,  and 
when  the  continuance  of  the  process  in  the  middle  ear,  by 
developing  plastic  inflammatory  adhesions  about  the 
stapes  and  at  the  niches  of  the  labyrinthine  windows, 
threaten  a  gradual  but  progressive  loss  of  hearing,  then 
it  would  seem  better  in  the  interest  of  the  patient's  hearing 
and  the  prevention  of  a  superimposition  of  an  acute  ex- 
acerbation, to  clean  out  the  middle  ear  spaces  thoroughly, 
especially  curetting  the  orifice  of  the  Eustachian  tube,  and 
removing  diseased  mucous  membrane,  thus  rendering  the 
middle  ear  spaces  in  toto  accessible  to  further  local  after- 
treatment. 

In  both  the  above  groups  of  cases,  which  in  a  recent 
monograph,*  I  designated  as  of  the  nondangerous  type  of 
otitis  media  purulenta  chronica,  the  disease  may  go  on 
indefinitely  without  threatening  intracranial  involvement. 
This  class  of  cases  is,  however,  often  subject  to  acute  ex- 
acerbations, resulting  in  acute  mastoiditis  superimposed  on 
the  chronic  disease  of  the  mucous  membrane  of  the  mid- 
dle ear.  A  simple  mastoidectomy  to  relieve  the  acute 
symptoms  will  sometimes  suflfice  in  this  particular  class  of 
cases,  although  I  prefer  the  radical  procedure  for  the  rea- 
sons already  given. 

Radical  operation  is  often  demanded  in  the  group  of 
cases  under  discussion,  because  of  the  progressive  loss  of 
hearing  which  these  cases  evidence.  The  radical  mastoid, 
by  removing  the  major  part  of  the  diseased  mucous  mem- 
brane, eventually  causes  the  suppuration  to  stop,  because 
the   instituted   after-treatment   permits   a   logical,   rational 

*Tbe  Sargery  of  the  Ear.    Rebman  Company,  New  York. 
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therapeusis  to  be  applied  to  the  remains  of  the  diseased 
tissue  necessarily  left  in  situ.  The  radical  operation,  even 
in  its  most  extensive  limits,  is  unable  to  eflfect  a  complete 
evisceration  of  the  mucous  membrane  lining  the  middle  ear 
spaces,  and  there  generally  remain  portions  of  diseased 
tissue  about  the  labyrinthine  windows  and  in  the  more  in- 
accessible parts  of  the  Eustachian  tube.  Here  then  is  a 
group  of  cases  wherein  the  radical  operation,  although 
indicated  as  a  step  toward  its  cure,  will  not  stop  the  otor- 
rhea. The  discharge  from  such  ears  only  ceases  when 
these  remains  of  mucous  membrane  either  become  con- 
verted into  epidermis,  or  become  healed  because  their  entire 
surroundings  are  healthy.  Regarding  the  hearing  in  this 
group  of  cases,  it  is  generally  found  slightly  worse  after  the 
operation  than  before,  provided  the  operative  procedures 
have  not  been  delayed  too  long  in  the  course  of  the  disease, 
but  it  is  vastly  better  than  it  would  be  were  the  suppurative 
inflammation  to  be  allowed  to  continue  for  years  unchecked. 

In  necrosis  of  part  or  all  of  the  bony  tympanic  walls,  in 
caries  located  in  the  various  parts  of  the  temporal  bone, 
mastoid  process,  sections  of  the  petrosa,  etc. ;  in  pressure 
necrosis  due  to  epithelial  ingrowths  from  cholesteatoma, 
and  in  the  syphilitic  and  the  tubercular  lesions  of  the  mas- 
toid process  and  petrosal  "pyramid,  whether  accompanied 
or  not  by  a  syphilitic  or  tubercular  involvement  of  the 
tympanic  cavity,  the  radical  mastoid  operation  is  indicated. 

In  ordinary  bone  necrosis,  more  or  less  localized  in  area, 
with  or  without  sequestra  formations,  and  in  cases  with 
cholesteatoma  and  tuberculosis  of  the  mastoid  process,  the 
radical  mastoid  operation  gives  the  most  satisfactory  re- 
sults, although  in  cases  with  cholesteatoma,  supervision 
is  afterwards  necessary  to  prevent  recurrences.  The  pre- 
dominating symptom — the  otorrhea — is  usually  stopped  as 
soon  as  the  lesion  is  eradicated.  In  syphilitic  lesions,  I 
have  often  been  unable  to  secure  healing,  because  I  could 
not  secure  proper  epidermatization,  although,  generally 
speaking  of  these  cases  as  a  class,  the  results  obtained  war- 
rant me  in  classing  these  lesions  as  indicating  a  radical 
mastoid  operation. 

When  symptoms  referable  to  intracranial  involvement, 
or  intralabyrinthine  disease  become  evident,  or  when 
symptoms  demonstrate  an  acute  process  superimposed  upon 
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any   of   the    pathologic    lesions   constituting   otitis    media 
purulenta    chronica,    then    the    complete    radical    mastoid 
operation  is  immediately  indicated. 
Summarizing,  we  contend: 

1.  That  the  various  diseases  for  which  the  radical  mas- 
toid operation  is  indicated  should  be  classified  and  studied 
according  to  their  pathologic  aspect. 

2.  That  the  cessation  of  otorrhea  is  not  the  only  con- 
dition for  which  the  radical  mastoid  operation  is  indicated. 

3.  That  the  radical  mastoid  operation  does  not  stop  the 
otorrhea  in  a  certain  definite  group  of  cases,  but  the  opera- 
tion is  eventually  indicated  in  these  cases,  notwithstanding 
failure  to  check  this  one  symptom.  In  these  cases,  the 
operation  is  but  one  step  toward  their  final  cure. 

4.  That  in  bone  lesions,  located  both  in  and  beyond  the 
tympanic  cavity,  the  radical  mastoid  operation  is  the  only 
procedure  which  is  indicated  by  the  pathologic  lesions 
present  in  the  mastoid  process,  temporal  pyramid  or  tym- 
panic walls.  That  the  removal  of  the  diseased  bone  cures 
the  suppurating  ear,  and  the  result  in  these  cases  is  propor- 
tionate to  the  thoroughness  with  which  the  lesion  is  eradi- 
cated. 

5.  Finally,  that  the  so-called  modified  radical  operation 
does  not  meet  the  indications  for  radical  mastoid  surgery. 
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A  SERIES  OF  PAPERS  ON  SINUS  DISEASE. 
First  Paper. 

Report  of  a  Case  of  Cyst  of  the  Frontal  Sinus,  Commu- 
nicating With  the  Frontal  Lobe.* 

By  Clement  F.  Theisen,  M.  D., 
Albany.  N.  Y. 

The  following  case,  because  of  the  apparent  rarity  of  one 
feature  of  it.  was  considered  of  sufficient  interest  to  be 
reported : 

Cysts  of  the  frontal  sinus,  particularly  mucoceles,  are  not 
so  very  rare,  but  it  is  fairly  uncommon  to  find  an  absence 
of  a  large  part  of  the  posterior  or  cerebral  wall  of  the 
sinus. 

The  patient,  Miss  M.  B.,  aged  thirty-four  years,  consulted 
the  writer  July  27,  1907.  The  only  interesting  point  in  her 
history  is  a  severe  fall,  striking  her  head,  when  she  was 
nine  years  old.  She  stated  that  she  was  unconscious  for 
three  days  at  that  time.  From  that  time  she  has  been  a 
sufferer  from  severe  headaches,  more  intense  on  the  left 
side.    She  is  a  worker  in  a  textile  mill. 

In  1905  she  had  a  nasal  operation,  the  exact  nature  of 
w'hich  she  could  not  tell  me.  This  gave  her  some  relief. 
For  a  number  of  years  she  had  had  a  discharge  from  the 
left  nostril.  This,  she  believed,  followed  some  work  on  the 
teeth  on  that  side.  About  a  year  before  consulting  the 
writer  her  left  maxillary  antrum  had  been  opened  through 
the  canine  fossa,  and  for  a  time  she  thought  she  was  a 
little  better. 

Her  physician,  Dr.  J.  B.  Ledlie,  of  Saratoga,  who  re- 
ferred Miss  B.  to  me,  told  me  that  since  July,  1907,  her 
headaches  had  been  unusually  severe,  particularly  on  the 

•Read  at  the  thirtieth  annual  meeting  of  the  American  Laryn- 
gological  Association,  at  Montreal,  May  II,  12  and  13,  1908. 
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left  side.  She  also  complained  of  a  pressure  and  fulness 
over  the  eyes.  There  was  slight  ptosis  of  the  left  eyelid, 
but  no  orbital  swelling  nor  displacement  of  the  eyeball. 
When  she  turned  her  head  quickly  to  the  left,  or  bent 
forward  suddenly,  she  had  great  vertigo,  and  would  fall  if 
she  could  not  get  hold  of  some  support.  Pupils  reacted 
to  light  and  accommodation. 

On  examination  nothing  particularly  wrong  could  be 
discovered  in  the  nose.  There  was  a  small  amount  of  a 
thin,  mucopurulent  secretion  in  the  left  nostril,  which  came 
from  the  antrum.  On  transillumination  the  left  antral 
region  was  slightly  darker  than  the  right,  but  there  was 
good  illumination  of  both,  and  the  pupils  were  also  illumi- 
nated. 

The  left  frontal  region  was  darker  than  the  right.  This 
region  was  aiso  slightly  more  prominent. 

The  headaches  were  becoming  so  frequent  and  severe 
that  she  was  anxious  to  have  any  operation  that  would  re- 
lieve her.  While  there  was  no  direct  evidence  of  a  purulent 
frontal  sinusitis,  the  result  of  transillumination,  with  the 
headaches  confined  to  that  side,  appeared  to  the  writer  suffi- 
ciently suspicious  symptoms  to  Warrant  an  operation.  This 
was  performed  in  the  Saratoga  Hospital  in  August,  1907. 
The  usual  incision  through  the  eyebrow  was  made  and  a 
portion  of  the  anterior  wall  of  the  sinus  carefully  removed. 
A  fluctuating  tumor,  having  the  typical  appearance  of  a 
cyst,  presented  in  the  opening.  It  appeared  to  contain  con- 
siderable fluid.  An  incision  was  made  through  the  cyst  wall 
and  a  large  amount  of  a  fluid  very  much  like  thin  mucus 
escaped.  This  was,  unfortunately,  lost,  so  that  no  examina- 
tion could  be  made  of  it.  The  anterior  wall,  as  well  as  the 
floor  of  the  sinus,  was  found  intact,  but  a  considerable  por- 
tion of  the  posterior  wall  was  missing,  so  that  the  pulsation 
of  the  meningeal  vessels  could  be  seen.  The  cyst  wall,  in 
fact,  appeared  to  extend  through  to  the  frontal  lobe. 

The  sinus  was  large  and  somewhat  dilated. 

The  anterior  ethmoid  cells  were  then  investigated 
through  a  separate  incision,  following  the  method  employed 
by  Coakley.  No  pus  and  very  little  bone  necrosis  was 
found.  At  this  time  the  patient  went  into  a  condition  of 
collapse,  and  it  was  with  great  diflficulty  that  we  succeeded 
in  reviving  her.     We  could  not  get  a  probe  through  into 
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the  nose  from  the  frontal  sinus,  so  that,  as  in  cases  of 
mucocele,  the  ostium  was  probably  occluded.  As  much 
of  the  cyst  wall  as  possible  was  removed,  and  the  frontal 
wound,  with  the  exception  of  a  small  opening  in  the  inner 
angle,  closed.  A  small  wick  of  gauze  was  carried  into  the 
sinus  for  drainage,  but  in  about  ten  days  the  g^uze  was  no 
longer  inserted  aiul  the  wound  allowed  to  close.  The 
patient  made  an  uninterrupted  recovery,  and  now,  about 
ten  months  after  the  operation,  is  apparently  perfectly  well. 
She  works  twelve  to  fourteen  hours  a  day  and  has  no  head- 
aches. 

I  received  a  letter  from  her  physician.  Dr.  Ledlie,  a  week 
ago,  in  which  he  stated  that  she  was  all  right  and  able  to 
do  her  work  every  day. 

A.  Log^LTi  Turner,, in  his  interesting  p:iper  on  mucocele  of 
the  accessory  nasal  sinuses,  reports  two  cases  in  which,  as 
in  the  writer's  case,  absorption  of  part  of  the  posterior  wall 
of  the  sinus  had  taken  place. 

In  six  out  of  seven  cases  reported  by  him  absorption  of 
a  part  or  the  whole  floor  of  the  sinus  had  taken  place. 

I  will  briefly  ref>ort  the  two  cases  in  which  part  of  the 
posterior  wall  was  missing. 

Case  1. — C.  S.,  a  woman,  aged  forty-three  years.  During 
the  operation  it  was  found  that  a  portion  of  the  posterior, 
or  cerebral,  wall  the  size  of  a  half-crown  had  been  absorbed, 
so  that  the  dura  mater  was  seen  pulsating. 

Six  months  after  the  operation  there  was  no  discharge 
from  the  cavity.  A  drainage  tube  was  carried  into  the  nose 
at  the  time  of  the  operation  and  worn  for  six  weeks.  It 
was  then  removed,  and  the  patient  was  instructed  to  wash 
out  the  sinus  with  a  curved  canula. 

In  the  second  case  reported  by  Turner,  a  woman  aged 
thirty-seven  years,  the  dura  was  found  exposed  over  an 
area  as  large  as  a  sixpence.  The  right  eye-ball  was  dis- 
placed downward,  outward  and  forward.  This  was  so  in 
the  other  case  also. 

In  the  writer's  case  there  was  no  orbital  swelling,  a 
common  symptom  of  cyst  of  the  frontal  sinus.  The  anterior 
ethmoid  cells  are  frequently  involved.  Patients,  as  a  rule, 
do  not  complain  of  much  pain  unless  infection  of  the  sinus 
takes  place. 
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In  Turner's  cases  there  was  displacement  of  the  eye-ball 
in  seven  out  of  ten. 

The  displacement  depends  upon  the  size  of  the  orbital 
swelling.  Turner  states  that  when  the  affected  sinus  ex- 
tends backwards  for  a  considerable  distance  along  the  roof 
of  the  orbit,  and  the  mucous  contents  escape  into  the  orbital 
cavity  after  the  floor  has  been  absorbed,  the  eye-ball  is 
pushed  forward  and  downward.  A  previous  catarrhal  con- 
dition of  the  nasal  mucous  membrane  is  the  probable  cause 
of  such  cases. 

The  ostium  of  the  sinus  becomes  occluded,  causing  an 
accumulation  of  mucus  in  the  frontal  sinus  and  a  gradual 
thinning  and  absorption  of  one  or  more  of  the  bony  walls. 

Killian  believes  that  traumatism  is  an  important  cause 
for  the  development  of  such  cysts.  ' 

The  writer  was  able  to  find  records  of  only  a  few  other 
cases  of  cysts  of  the  frontal  sinus,  in  which  a  large  portion 
of  the  posterior  wall  of  the  sinus  was  absent,  in  the  litera- 
ture of  the  past  ten  years. 

Casali  has  reported  the  case  of  a  man,  aged  forty-one 
years,  who  had  had  a  fall,  striking  the  right  side  of  the  head, 
eighteen  years  before  consulting  him.  There  was  a  fluctuat- 
ing swelling  above  the  supraorbital  ridge,  extending  down 
to  the  middle  of  the  upper  eyelid. 

There  was  also  a  right  exopthalmos. 

A  clear,  sterile  fluid  was  obtained  on  puncturing. 

A  radical  operation  was  performed.  After  the  anterior 
cyst  wall  was  removed  the  pulsation  of  the  meningeal 
arteries  could  be  seen.  Two  hundred  ccm.  of  clear  fluid 
was  evacuated. 

Histological  examination  showed  that  this  was  probably 
not  a  cyst,  but  an  enormously  dilated  frontal  sinus.  Another 
interesting  case  has  been  reported  by  Alayer. 

This  patient,  aged  fifty-three  years,  had  been  twice 
operated  on  for  a  cyst  of  the  frontal  sinus. 

A  large  amount  of  a  yellowish  fluid  had  been  evacuated, 
and  it  was  found  that  the  posterior  wall  of  the  sinus  was 
missing. 

The  patient  survived  the  first  operation,  but  in  a  year 
there  was  a  recurrence,  and  the  second  operation  had  a  fatal 
termination.  In  the  region  of  the  right  frontal  lobe  there 
was  a  deep  depression  produced  by  the  cyst. 
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In  a  case  reported  by  Zamazal  of  severe  left-sided  head- 
aches for  two  years  there  was  a  sudden  flow  of  pus  and 
blood  from  the  nose  just  before  the  patient  died.  There 
was  an  abscess  in  the  region  of  the  frontal  lobe  which 
broke  through  into  the  frontal  sinus. 
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ANATOMY  AND  DISEASES  OF  THE  STYLOID 
EPIPHYSIS. 

By  John  J.  Kyle,  M.  D., 

professor  of  laryngology,  rhinology  and  otology,  indiana 
university  school  of  medicine, 

Indianapolis. 

In  late  years,  the  laryngologist  has  found  it  necessary  to 
consider  many  faulty  embryonal  developments,  especially 
those  occurring  about  the  ear  and  in  the  roof  of  the  mouth. 
Pathologic  conditions  resulting  from  normal  embryonal 
anlage  of  the  mouth  and  throat  are  infrequent,  yet  of  suffi- 
cient interest  to  warrant  a  most  careful  study  of  the  subject. 
These  conditions  have  more  often  come  within  the  field  of 
the  general  surgeon  and  for  that  reason,  have  probably  been 
neglected  by  the  rhinologist  and  laryngologist. 

The  branchial  arches  and  clefts  are  the  essential  forma- 
tions necessary  to  the  differentiation  of  the  head  and  neck 
structures.  The  pharynx  is  the  dilated  end  of  the  cephalic 
primitive  gut  tract,  and  within  this  structure  about  the 
twenty-first  day,  we  have  a  bulging  outward  of  the  ecto- 
dermic  surfaces,  forming  pharyngeal  pouches  or  furrows  on 
the  external  surface,  which  are  designated  as  visceral  clefts. 
The  visceral  arches  are  composed  of  mesodermic  tissue  and 
separate  the  clefts  and  furrows  from  each  other.  About  the 
fifth  week  of  fetal  life,  obliteration  of  the  arches  and  clefts 
begins  by  the  permanent  formation  of  the  head  and  neck 
structures.  Some  of  the  arches  undergo  absorption,  and 
wie  have  to  deal  in  this  paper  with  the  imperfect  absorp- 
tion. 

The  visceral  arches  are  five  in  number.  The  first  has  to 
do  with  the  formation  of  the  upper  and  lower  maxillary 
bones,  mouth  cavity,  malleus  and  incus.  The  second  vis- 
ceral arch,  the  one   especially  under  discussion,  becomes 
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ni>iiter;itc(i  with  the  exception  of  a  bar  of  cartilage,  des- 
H^ated  Reichert's  cartilage. 

At  its  uppermost  portion,  Reichert's  cartilage  becomes 
the  stapes,  and  the  lower  portion  subdivides  into  segments, 
denominated  by  Geoffrey  Saint-Hilaire  as  the  tympanohyal, 
stylohyal,  and  epihyal.  The  tympanohyal  is  the  base  of  the 
process,  articulates  with  the  temporal  bone,  is  immediately 
attached  to  the  inner  surface  of  the  tympanic  plate,  and  ap- 
pears externally  to  be  wedged  between  the  tympanic  plate 
and  the  petrosa,  anterior  to  the  stylomastoid  foramen.  The 
stylohyal  forms  the  styloid  process  proper  and  the  epihyal 
as  a  rule  remains  fibrinous  and  becomes  the  styloid  liga- 
ment. The  petrostyloid  articulation  is  fibro-cartilaginous 
or  a  synarthrosis,  and  thus  may  admit  of  some  motion. 

Dr.  Dieulafe  (L'Echo  Medical,  July  20, 1901)  reports  such 
a  movable  styloid  and  refers  to  Cruveilheir,  who  says  such 
a  condition  is  not  very  rare. 

Mr.  Porter  (Reports  of  the  Dublin  Pathological  Society, 
February,  1873)  reports  three  cases  of  abnormal  styloid 
process,  very  slender  and  flexible,  and  attached  to  the  tem- 
poral bone  by  cartilage,  possessing  no  styloid  muscle  and 
ligament. 

\'on  Thaden  (Deutsche  Zeitschrift  fur  Chirurgie,  1874-5) 
also  reports  one  case  in  which  the  joint  was  slightly  mova- 
ble. 

From  these  observations,  it  may  be  concluded  that  a 
movable  articulation  is  not  uncommon,  and  with  such  a  con- 
dition existing,  the  whole  process  may  be  deflected  towards 
the  fauces  and  become,  under  favorable  conditions,  a  source 
of  annoyance,  as  we  shall  show  later  on. 

The  epihyal  becomes  normaly  the  stylohyoid  ligament  and 
articulates  with  the  ceratohyal,  which  becomes  the  lesser 
cornu  of  the  hyoid  bone.  The  epihyal  instead  of  changing 
into  the  stylohyoid  ligament,  may  become  osseous  in  struc- 
ture and  be  firmly  unit*?d  to  the  hyoid  bone  or  the  process 
proper  may  develop  to  such  an  extent  that  only  a  few 
fibers  of  the  ligament  remain.  The  process  may  also  be 
firmly  united  to  the  hyoid  bone  by  bony  union.  The  styloid 
process  becomes  completely  ossified  between  the  twentieth 
and  thirtieth  year. 

It  is  interesting  to  consider  the  influence  of  the  variation 
in  the  length  of  the  styloid  process  upon  the  voice.     The 
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length  of  the  styloid  process  varies  in  individuals  and  as 
long  as  the  process  is  directed  downward  and  parallel  witlf 
the  carotid  artery,  probably  no  trouble  other  than  disease 
of  the  bone  may  be  expected ;  however,  if  the  process  is 
deflected  inward,  from  its  natural  development  or  from 
traumatism,  more  or  less  voice  affection  and  irritation  in  the 
throat  may  occur. 

According  to  Gruber,  the  normal  length  of  the  styloid 
process  is  about  one  and  one-quarter  inches.  The  styloid 
process  was  observed  to  be  two  inches  long  by  Hildebrandt, 
Meckel,  Cruveilhierand  Humphrey,  and  in  the  old  museum 
at  Wilna,  Winslow  observed  one  process  three  inches  long. 
Gruber  examined  over  two  thousand  skulls  and  in  this  num- 
ber found  one  specimen  with  a  styloid  three  inches  long, 
eleven  were  nearly  two  inches,  and  the  remainder  were  near 
the  normal. 

Interesting  as  the  study  of  the  styloid  process  may  be,  it 
is  of  special  importance  to  the  laryngologist  because  of  the 
pathologic  sequences  which  have  their  origin  in,  or  are  the 
sequelae  of,  the  process.  For  convenience,  and  because 
heretofore  no  classification  has  appeared,  as  far  as  I  know, 
diseases  of  the  styloid  process  may  be  divided  into  the  fol- 
lowing classes:  * 

1.  Inflammation. 

2.  Necrosis. 

3.  Deflection  (producing  obstruction  in  swallowing  and 
disturbance  in  speech). 

4.  Fracture. 

5.  Exostosis. 

INFLAMMATION  AND  NECROSIS. 

von  Thaden  reports  the  case  of  a  woman  thirty-five  years 
of  age,  who  suddenly  and  without  any  apparent  cause,  was 
attacked  with  pain  in  the  right  ear  and  tinnitus  aurium,  fol- 
lowed in  a  few  hours  by  swelling  in  the  retromaxillary 
region  of  the  aflfected  side,  extending  into  the  cheek  and 
neck,  causing  almost  impossibility  of  swallowing.  On  the 
eighth  day  an  abcess  ruptured  into  the  oral  cavity  and  dis- 
charged a  quantity  of  foul  smelling  pus.  A  week  later  the 
pus  reaccumulated  and  an  incision  five  centimeters  long, 
following  the  sternocleidomastoid  muscle,  was  made,  evac- 
uating   pus    and    decayed    cellular    tissue.       Examination 
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showed  the  pus  cavity  to  extend  to,  and  surround,  the  sty- 
loid process,  which  was  roughened  and  covered  with  soft- 
ened tissue.  Recovery  followed  with  the  exception  of  a 
partial  facial  paralysis,  which  followed  the  onset  of  the 
infection. 

DEFLECTION. 

Because  the  articulation  with  the  temporal  bone  may  be 
bony  or  fibrinous,  deflection  of  the  styloid  process  may 
occur  from  natural  development,  or  it  may  occur  from 
traumatism,  due  to  fracture  or  injury  to  the  neck  from  a 
fall  or  blow.  Deflection  of  the  process  is  of  more  especial 
interest  because  it  is  a  condition  which  is  probably  more 
often  observed  than  inflammation  or  necrosis.  In  many 
cases  this  condition  is  only  observed  following  the  removal 
of  the  tonsils.  Physicians  report  observations  of  ^  bony 
fKjinted  growth  in  the  supratonsillar  region  after  the  re- 
moval of  the  tonsils,  and  also  particles  of  bone  removed  at 
the  time  of  the  operation  or  in  the  tonsillar  structure,  with- 
out associating  the  bony  structure  with  the  styloid  process. 
Since  conditions  of  this  character  may  occur,  it  would  proba- 
bly be  wise  to  palpate  the  tonsils  before  attempting  their 
removal,  not  alone  for  the  detection  of  a  deflected  styloid 
process,  but  for  abnormal  pulsations  in  the  tonsil  or 
pharynx. 

In  the  differentiation  of  hard  immovable  bodies  in  the 
lateral  wall  of  the  pharynx,  Wyatt  Wingrave  (British  Medi- 
cal Journal,  1900)  says,  "The  existence  of  the  subpharyngeal 
cartilage  of  Luschka  seems  to  have  been  overlooked.  This 
structure  is  by  no  means  rare,  and  from  the  frequency  of  its 
occurrence  I  am  inclined  to  think  that  this  body  was  proba- 
bly mistaken  for  a  displaced  styloid  process.  The  cartilage 
occurs  not  only  in  the  lateral  wall  of  the  oropharynx,  some- 
what behind  and  below  the  faucial  tonsil,  but  also  in  the 
tonsil  itself,  which  I  have  often  verified  by  microscopic 
examination,  attention  having  been  drawn  to  it  by  ex- 
periencing an  exceptional  resistance  to  the  guillotine.  It 
consists  of  hyaline  cartilage  embedded  in  a  capsule  of  white 
fibrous  tissue,  and  is  supposed  to  be  a  vestige  of  the  third 
post-oral  arch." 

The  results  of  a  deflected  styloid  process  from  fracture, 
abnormal  elongation,  or  twisting  from  traumatism,  may  be 
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obstruction  in  swallowing,  painful  deglutition,  disturbances 
in  voice,  sensation  of  a  tumor  in  the  tonsillar  region,  and  the 
presence  of  a  hardened,  blunt-pointed  object,  which  is  de- 
tected upon  compression  of  the  tonsil  or  the  surrounding 
tonsillar  region.  The  symptoms  enumerated  are  usually 
progressive  in  character  and  are  confined  to  one  side. 

Rethi  of  Vienna  (Internationale  klinische  Rundschau, 
1888)  reports  two  cases  observed  by  Professor  Weinlechner, 
with  the  general  symptoms  as  enumerated.  In  one  instance, 
Dr.  Weinlechner  made  compression  with  his  finger  inserted 
in  the  mouth,  sufficient  to  fracture  the  process,  when  all 
symptoms  disappeared.  However,  after  nine  months  the 
irritation  in  the  throat  returned.  By  making  compression 
again,  the  process  was  fractured  in  two  places  and  the 
symptoms  disappeared  entirely. 

In  the  second  case,  patient  age  forty-six  years.  Professor 
Weinlechner  reported  that  at  the  lower  end  of  the  left  tonsil 
and  near  the  palatoglossus  muscle,  a  hard  knob  was  felt, 
which  was  painful  to  the  touch.  He  tried  to  fracture  the 
bone,  but  did  not  succeed,  all  symptoms  remaining. 

Rethi  reports  his  own  case :  a  man  of  twenty-eight  years 
began  to  have  progressive  irritation  in  the  left  tonsil,  pro- 
ducing great  pain  and  distress  in  deglutition  and  necessitat- 
ing medical  assistance.  The  styloid  process  was  removed 
by  splitting  the  tonsil,  followed  by  relief  of  the  symptoms. 

In  my  own  case,  a  physician  of  thirty  years,  a  veteran  of 
the  Spanish-American  war,  in  his  personal  report  of  the 
case  said  that  on  September  30,  1907,  he  was  thrown  from 
a  wagon,  striking  his  head  and  shoulders  and  fracturing  the 
first  and  second  metacarpal  bones  of  the  left  hand.  His  neck 
was  very  stifif  and  painful  for  a  couple  of  weeks.  On 
December  1,  1907,  he  began  to  suffer  from  hoarseness  in 
the  afternoon  and  evening,  with  little  or  no  hoarseness  in 
the  morning.  This  condition  continued  until  the  latter  part 
of  December,  when  he  could  hardly  speak  above  a  whisper. 
Th-ere  was  no  pain  present.  During  the  months  of  January 
and  February  following,  there  was  nearly  complete  aphonia. 
He  took  mineral  baths  for  the  condition  and  while  engaged 
in  this  treatment,  discovered  that  the  left  tonsil  was  en- 
larged, with  a  hard  growth  immediately  beneath  it.  The 
tonsil  and  growth  were  cauterized  and  the  aphonia  was 
partially  relieved  until  April,  when  it  again  appeared.  There 
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began  now  a  sensation  of  constriction  in  the  throat  when 
speaking  or  singing.  The  singing  voice  was  almost  lost 
The  growth  beneath  the  tonsil  was  now  so  prominent  that 
by  depressing  the  tongue  he  could  readily  see  it.  Pres- 
sure upon  the  growth  caused  pain  and  irritation. 

On  June  24th,  1908,  I  examined  this  patient.  A  distinct 
mass  with  small  blunt  point  could  be  seen  beneath  the 
tonsil,  and  by  palpation  I  could  readily  outline  the  hardened 
bone,  external  and  posterior  to  the  tonsil.  X-ray  photo- 
graph gfave  us  the  accompanying  picture,  which  distinctly 
shows  two  elongated  styloid  processes  with  a  large  exostosis 
on  the  one,  presumably  the  left,  due,  we  think,  to  the  frac- 
ture of  the  process,  which,  from  the  history  of  the  case,  one 
is  justified  in  concluding  occurred  at  the  time  of  the  alleged 
injury,  producing  the  symptoms  enumerated. 

Under  local  anesthesia,  the  tip  of  the  process  was  first 
exposed,  in  doing  which  the  inferior  aspect  of  the  tonsil  was 
loosened,  and  the  tonsil  entirely  removed,  leaving  the  pro- 
cess exposed.  Reflecting  the  anterior  pillar  and  with  a 
narrow  ringed  tong^ie  depressor,  the  process  was  encircled 
and  the  tissues  lifted  as  far  as  possible  from  the  process 
without  injuring  the  surrounding  structures,  and  with  a 
bone  forceps,  the  process  was  severed.  The  portion  re- 
moved measured  one  and  one-quarter  inches  in  length.  The 
patient  made  an  uninterrupted  though  slow  recovery. 

FRACTURE  AND  EXOSTOSIS. 

From  the  foregoing  enumeration  of  cases,  it  is  readily 
perceptible  that  fracture  may  occur  from  any  traumatism, 
and  if  the  process  is  deflected,  serious  consequences  may  fol- 
low. With  a  history  of  traumatism  of  the  head  and  neck, 
followed  by  throat  symptoms,  we  should  always  take  into 
consideration  the  possibility  of  injury  to  the  styloid  pro- 
cess and  its  influence  upon  these  symptoms. 

Exostosis  and  neoplasms  of  the  process,  though  infre- 
quent, may  likewise  be  encountered  and  may  be  mistaken 
for  disease  of  the  neighboring  lymph  glands.  Surrounded 
as  the  styloid  process  is  by  tissue  susceptible  to  infection, 
it  is  reasonable  to  presume  that  the  process  is  more  often 
involved  that  we  may  now  suspect.  Abscesses  designated 
now  as  peritonsillar  or  quinsy,  in  which  foul  pus  is  evac- 
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uated,   should  be  looked  upon  with   suspicion  as  having 
their  origin  in  or  about  the  styloid  process. 
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CASE  OF  DOUBLE  MASTOIDITIS  FOLLOWED  BY 

LEFT   SIGMOID   SINUS   AND  JUGULAR 

VEIN  THROMBOSIS.    OPERATION. 

RECOVERY. 

By  John  F.  Barnhill,  M.  D., 

professor  of  oto-laryngolog\%  indiana  university  school 
of  medicine, 

Indianapolis. 

Francis  D ,  age  16,  Vincennes,  Ind.,  was  brought  to 

the  Deaconess  Hospital  by  her  family  physician,  Dr.  Jones, 
February  26,  1908.  A  night  trip  had  been  made  in  order 
to  reach  the  hospital  early,  the  patient's  condition  being 
one  of  emergency.  The  history  of  the  case  was,  briefly,  as 
follows :  The  young  lady  had  suffered  from  a  severe  attack 
of  measles  five  weeks  ago,  at  which  time  both  ears  dis- 
charged. In  three  weeks  she  had  so  far  recovered  from  the 
measles  that  she  was  able  to  sit  up  a  part  of  each  day,  and 
Dr.  Jones  had  believed  it  unnecessary  to  continue  his  visits. 
On  February  24,  two  days  preceding  the  date  of  the 
patient's  entering  the  hospital,  the  doctor  was  called  on  ac- 
count of  rigors,  high  temperature,  double  vision,  fainting  on 
attempts  to  rise  up  in  bed,  and  especially  on  account  of  the 
rather  profound  deafness  and  unbearable  pain  in  the  region 
of  both  mastoid  processes.  The  temperature  was  at  this 
time  104°  F.,  the  pulse  rapid  and  weak,  there  was  exquisite 
tenderness  over  both  mastoids  and  both  ears  were  dis- 
charging very  profusely.  Mastoid  surgery  was  advised  and 
the  patient  was  hurried  to  the  hospital. 

I  saw  the  case  at  8 :00  a.  m.  February  26,  and  found  con- 
ditions as  above  stated.  The  temperature  remained  at 
104°  F.,  the  mastoid  tenderness  being  still  very  acute,  the 
discharge  from  the  ears  very  profuse,  the  diplopia  marked 
and  the  prostration  very  great.  A  double  mastoid  opera- 
tion was  advised  just  as  soon  as  the  patient  could  be  prop- 
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erly  prepared,  and  at  1 :00  p.  m.  the  same  day  both  mastoids 
were  thoroughly  cleaned  out  and  free  communication  was 
established  between  the  mastoid  wound  and  middle  ears 
of  each  side  for  the  purpose  of  securing  free  drainage  from 
every  infected  cavity.  The  entire  operation  lasted  only  50 
minutes.  The  patient  took  the  ether  rather  badly,  and  at 
the  conclusion  was  weak  and  much  cyanosed,  on  which  ac- 
count oxygen  was  administered  by  inhalation.  The  cellular 
structure  of  the  left  mastoid  contained  pus  everywhere, 
whereas  the  osseous  structures  of  the  right  contained  but  a 
few  drops  but  were  found  much  softened,  and  on  the  whole 
it  was  a  question  as  to  which  was  most  diseased. 

The  temperature  at  5  :00  p.  m.  was  99.4°  F.,  pulse  70  and 
general  condition  good.  It  was  at  that  time  believed  that 
the  foci  of  infection  had  been  entirely  removed  and  that 
rapid  recovery  might  be  reasonably  expected.  The  tempera- 
ture remained  below  101  until  noon  February  25,  when  it 
was  102.4°  F.,  and  at  1 :00  p.  m.  it  was  104.2°.  Chilly  sensa- 
tions were  recorded  as  preceding  the  last  temperature  rise. 
Phenacetine  was  ordered  in  gr.  iii  doses,  and,  when  the 
temperature  should  subside  to  102°,  gr.  x  of  quinin  sulphate 
in  three  doses  one-half  hour  apart. 

For  the  next  week  the  temperature  ranged  between  99 
and  104.  March  2,  3  and  4  the  temperature  did  not  exceed 
101.4,  the  general  condition  was  good,  the  mastoid  wounds 
were  healing  rapidly  and  a  careful  analysis  of  the  situation 
indicated  the  convalescent  stage.  March  5,  however,  the 
temperature  again  rose  to  104,  and  on  March  7  to  105.5. 
Operation  for  the  relief  of  sinus  thrombosis  was  performed 
March  8. 

Subsequent  to  the  mastoid  operation  the  patient  com- 
plained of  absolutely  no  pain,  the  mentality  was  at  all 
times  acute,  and  several  times  during  my  visit  she  would 
recite  oflF-hand  verses  of  poetry  which  she  seemed  to  com- 
pose on  the  spur  of  the  moment,  and  which  had  both  sense 
and  melody  in  them.  At  no  time  did  any  symtoms  other 
than  the  septic  curve  of  the  temperature  and  the  slight 
chilly  sensations  point  to  sinus  thrombosis.  Such  a  com- 
plication was,  however,  suspected  from  the  first,  but  since 
the  mastoid  tissues  of  each  side  had  been  equally  septic, 
and  each  had  been  thoroughly  exenterated  it  seemed  im- 
possible to  determine  which  sinus,  and  which  side,  might 
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be  causing  the  trouble.  Malaria  was  considered  and  quinia 
administered  in  large  doses  without  effect.  The  abdomen 
was  at  first  distended  and  tender,  and  typhoid  fever  or  ap- 
pendicitis was  thought  of  but  at  once  eliminated.  On  the 
fifth  day  after  the  mastoid  operation  a  blood  examination 
showed 

Hemoglobin   ....•..••..••..••  65 

Red  cells   ..••..      • . .  •  • .  .3,360,000 

Leukocytes    ...••..•• 18,000 

Differential  count : 
Polymorphoneuclear    ...••..••..••..••  80% 
Lymphocytes    . .  •  • ••..••..••..•  -20% 

No  examination  of  the  eyegrounds  were  at  any  time 
made.  Except  on  the  day  of  admission  to  the  hospital,  when 
diplopia  was  present,  no  complaint  whatever  was  made  of 
any  eye  difficulty. 

At  the  time  of  the  operation  for  sinus  thrombosis  the  left 
side  was  chosen  for  the  rather  illy  defined  belief  that  this 
was  the  worse  of  the  two.  The  old  mastoid  wound  was 
curetted  and  as  thoroughly  cleansed  as  it  was  possible  to 
do.  The  soft  structures  were  incised  to  the  bone  backward- 
ly  from  the  line  of  old  incision,  and  the  skull  was  thus 
laid  bare  pver  a  large  area  by  the  reflection  of  a  superior 
and  an  inferior  flap.  *  With  mallet  and  g^uge  the  sigmoid 
sinus  was  widely  exposed  toward  both  the  torcular  and 
jugular  ends.  The  vessel  had  an  almost  normal  appear- 
ance, and  felt  soft  and  healthy  to  the  touch.  It  was  incised 
for  a  distance  of  almost  two  inches,  the  upper  end  being 
filled  with  a  firm  coagulum,  while  the  jugular  end  con- 
tained creamy  pus.  In  order  to  avoid  carrying  this  septic 
material  to  parts  of  the  vessel  which  contained  flowing 
blood,  all  of  the  exposed  contents  of  the  sinus  were  re- 
moved before  efforts  at  curettage  of  either  the  upper  or 
lower  ends  were  attempted.  The  clot  was  easily  dislodged 
from  the  torcular  end  by  means  of  the  curette,  but  no  fluid 
blood  could  be  secured  from  the  direction  of  the  jugular 
bulb.  The  mastoid  wound  was  therefore  packed  with 
gauze,  the  instruments  and  hands  sterilized,  and  the  internal 
jugular  vein  was  exposed  from  the  entrance  of  the  thyroid 
vein  upward.  It  was  found  thrombosed  from  the  entrance 
of  the  facial  vein  upward,  and  hence  was  ligated  below  the 
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facial  and  completely  resected  above  as  far  as  possible.  A 
small  cigarette  drain  was  inserted  the  full  length  of  the 
neck-wound,  the  whole  extent  of  which  was  immediately 
sutured  except  the  point  of  exit  of  the  drain.  The  tempera- 
ture became  normal  in  three  days,  the  neck-wound  healed 
by  first  intention  and  the  cavity  into  the  mastoid  and  sinus 
was  completely  filled  in  four  weeks. 

There  were  three  interesting  points  connected  with  this 
case:  (1)  It  was  decidedly  atypical,  since  there  was 
never  a  pronounced  chill,  no  sweating  and  no  pain  except 
that  due  to  the  mastoiditis.  The  only  prominent  symptom 
present  after  the  mastoid  operation  was  the  septic  tempera- 
ture. (2)  The  appearance  and  feel  of  the  sigmoid  and 
lateral  sinuses  were  almost  normal,  although  when  exten- 
sively incised  they  were  entirely  filled  with  clot  and  pus. 
(3)  Owing  to  the  fact  that  both  mastoids  were  about 
equally  involved  it  was  difficult  to  state  with  certainty  on 
which  side  of  the  head  the  thrombosis  existed,  and  this  point 
was  of  course  not  definitely  settled  until  the  sinus  was  un- 
covered and  incised. 


XIII. 

OBSTRUCTED  NASAL  RESPIRATION  AND  ITS  RE- 
LATION TO  DENTAL  DEFORMITIES  * 

By  John  Howard  Allen,  M.  D., 
Portland,  Maine. 

A  consideration  of  the  influence  upon  the  teeth  of  factors 
external  to  the  mouth,  brings  to  the  attention  the  constantly 
widening  scope  of  modern  denistry;  and  while  I  do  not  feel 
competent,  nor  is  this  the  occasion,  to  consider  such  a  sub- 
ject, I  hope  I  may  be  pardoned  if  I  preface  this  discussion 
of  the  relation  of  impaired  nasal  respiration  to  the  dental 
structures  with  a  word  in  regard  to  the  relation  of  the 
practice  of  dentistry  to  that  of  medicine.  I  am  not  suffi- 
ciently familiar  with  the  trend  of  dental  thought  to  know 
whether  the  question  of  an  alliance  of  denistry  with  medi- 
cine is  favorably  regarded  or  not.  Very  likely  there  are 
many  present  who  are  able  to  look  forward  somewhat 
definitely  to  such  a  coalition  at  a  not  distant  time.  There 
seems  to  be  no  more  reason  for  giving  over  to  an  inde- 
pendent profession  the  care  of  the  mouth  and  teeth  than 
for  a  similar  disposition  of  the  eye  or  ear.  If  the  oculist 
needs  also  to  be  a  physician,  no  less  does  the  dentist. 
Surely  the  relation  borne  by  the  oral  cavity  to  the  general 
organism  is  as  intimate  and  as  important  as  is  that  of  the 
ear  or  the  nose,  and  dentistry  has  as  much  claim  to  be  con- 
sidered a  specialty  in  the  practice  of  medicine  as  has 
otology  or  ophthalmology. 

No  phase  of  the  ever-broadening  field  of  dentistry  is 
more  eloquent  of  the  changes  which  are  taking  place  in  its 
practice,  than  is  the  development  of  preventive  dentistry. 
Preventive  medicine,  as  it  is  termed,  has  come  to  be  recog- 
nized as  the  highest  and  worthiest  branch  of  medical  art, 
and  with  the  introduction  of  preventive  dentistry  the  dental 

*Read  before  the  Northeastern  Dental  Association,  at  Its  an- 
nual meeting  In  Portland.  Me.,  October  16,  1907. 
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profession  allies  itself  with  that  which  is  best  in  medicine. 
Physician  or  dentist,  our  art  is  the  art  of  healing,  but  more 
and' more  are  we  learning  to  add  to  this  the  science  of  pre- 
vention. He  who  by  the  magic  of  his  skill  transforms  a 
decayed  and  torturing  tooth  into  a  sound  and  painless 
member,  with  years  of  usefulness  before  it,  is  deserving 
of  much  gratitude  from  his  patients.  But  he  who  by  wise 
forethought  and  intelligent  care  is  able  to  forestall  pain  and 
prevent  decay  is  far  more  a  benefactor,  and  deserving  of 
greater  praise.  It  cannot  be  doubted,  either,  that  the  doctor 
of  dental  surgery  or  the  doctor  of  medicine  who  seeks  to 
guard  the  welfare  of  his  patients  by  the  prevention  of 
disease  and  the  anticipation  of  deformity  will  have  a  higher 
standing  in  the  community,  and  will  not  only  deserve  but 
receive  more  at  its  hands,  than  he  who  contents  himself 
merely  with  the  repair  of  injuries. 

It  is  with  the  desire  of  directing  attention  to  a  condition 
which  is  perhaps  responsible  for  more  dental  malformations 
than  any  other  that  this  paper  is  written.  The  infTuence  of 
enlarged  adenoids  upon  the  dental  structures  is  a  subject 
which,  while  it  has  received  some  attention  at  the  hands  of 
the  dental  profession,  has,  it  seems  to  me,  been  accorded 
but  a  very  small  part  of  the  consideration  which  it  de- 
serves ;  and  I  wish  to  emphasize  the  importance  of  this  con- 
dition to  the  dentist,  and  urge  the  necessity  of  its  early 
recognition  and  treatment,  in  order  that  the  dental  deformi- 
ties which  so  commonly  follow  it  may  be  prevented. 

Obstructed  nasal  breathing  is  in  my  opinion  the  prime 
factor  in  the  production  of  a  large  percentage  of  dental 
malformations. 

There  are  several  secondary  factors,  among  the  more 
important  of  which  may  be  mentioned — loss  of  occlusion 
resulting  from  the  parted  jaws  of  the  mouth-breather,  and 
the  pressure  upon  the  lateral  alveolar  processes  resulting 
from  the  increase  of  tension  of  the  buccal  muscles  which 
obtains  when  the  lower  jaw  is  dropped. 

I  shall  try  to  show  that  a  large  percentage,  perhaps  the 
majority,  of  dental  deformities,  whether  consisting  of  a 
narrowed  V-shaped  upper  arch,  a  unilaterally  flattened  arch, 
rotated  or  displaced  teeth,  or  an  undershot  or  so-called 
prognathous  lower  jaw,  are  directly  or  indirectly  the  result 
of  impaired  nasal  breathing.     In  order  to  appreciate  this 
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Statement  we  must  consider  the  mechanism  by  which  these 
changes  arc  brought  about. 

HOW  IMPAIRED  NASAL  BREATHING  CAUSES  DENTAL  DEFORMITIES. 

In  the  first  place,  we  have  to  take  into  consideration  an 
elemental  anatomic  condition,  viz. :  that  the  floor  of  the 
nose  and  the  median  portion  of  the  palatal  arch  are  com- 
posed of  the  same  bony  structures — the  palate  processes 
of  the  maxilla  and  the  horizontal  plates  of  the  palate  bone ; 
and  secondly,  a  well-established  biologic  truth — which  is, 
that  any  organ  which  is  not  used  does  not  properly  develop. 
To  the  latter  law  the  nasal  cavity  is  no  exception. 

Interference  with  nasal  breathing  during  the  period  of 
the  body's  growth  necessarily  inhibits  the  development  of 
the  nasal  structures.  Through  impairment  of  function  the 
organ  fails  to  expand,  and  in  a  mouth-breathing  child  of 
twelve  the  intranasal  dimensions  may  be  but  little  greater 
than  they  were  at  the  age  of  five  or  six.  In  a  normally 
developing  child,  as  the  nasal  structures  increase  in  size 
the  distance  from  the  cribriform  plate  of  the  ethmoid  to  the 
floor  of  the  nose  gradually  increases,  but  in  a  mouth- 
breather  growth  in  this  direction,  as  in  all  others  within 
the  nose,  is  restricted.  As  related  to  the  other  bones  of 
the  face,  we  find  the  floor  of  the  nose  and  the  roof  of  the 
mouth  assuming  a  constantly  higher  position.  The  roof 
of  the  mouth  is  anchored,  so  to  speak,  to  a  dwarfed  nose. 
The  alveolar  processes  of  the  maxilla,  on  the  contrary,  are 
more  affected  in  the  direction  than  in  the  extent  of  their 
growth.  Being  somewhat  outside  the  zone  of  restricted 
growth,  they  are  able  to  develop  freely  in  a  downward 
direction,  but  their  lateral  expansion  is  interfered  with  by 
the  pull  of  their  connection  with  the  central  portion  of  the 
hard  palate. 

We  have,  then,  as  a  result  of  the  forces  operating  as 
described,  the  median  portion  of  the  palate  held  high  up 
in  its  early  premature  position.  The  alveolar  processes, 
less  restricted  in  their  development,  lengthen  and  enlarge, 
but  are  drawn  to  a  greater  or  less  extent  toward  the  median 
line,  obliterating  the  broad  dome  shape  of  the  hard  palate 
and  converting  it  into  a  narrow  inverted  U  or  V  shape. 
Such  a  palatal  arch  is  necessarily  narrow;  sometimes  more 
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constricted  upon  one  side  tharf  on  the  other,  it  is  asymmet- 
ric or  unilaterally  flattened.  Having  less  than  the  normal 
breadth,  the  teeth  have  insufficient  room  for  eruption,  and 
are  rotated  or  displaced;  the  incisors  are  pushed  forward 
and  project,  and  in  extreme  cases,  where  the  development 
of  the  entire  jaw  is  sufficiently  interfered  with,  we  find 
the  lower  jaw,  which  has  gone  on  in  unrestricted  growth, 
projecting  beyond  the  upper.  This,  it  seems  to  me,  is  the 
simple,  natural,  and  entirely  adequate  explanation  of  the 
relation  between  mouth-breathing  and  the  high-arched 
palate,  and  I  have  entered  into  it  at  some  detail,  not  only 
because  there  seems  to  have  been  a  great  deal  of  misunder- 
standing and  misinterpretation  of  the  condition,  but  because 
a  proper  appreciation  of  the  principles  involved  is  neces- 
sary to  a  rational  understanding  and  intelligent  treatment 
of  such  cases. 

ADENOIDS   IN   CHIU)REN. 

There  is  no  condition  in  childhood  which  operates  to 
produce  nasal  obstruction  and  mouth-breathing  to  any- 
thing like  the  extent  adenoids  do.  The  adenoid  vegetations, 
so  called,  consist  in  an  hypertrophy  of  the  pharyngeal  or 
so-called  Luschka's  tonsil,  situated  in  the  vault  of  the 
pharynx.  When  normal  this  tissue,  of  course,  produces  no 
ill  effects,  but  when  enlarged  it  is  capable  of  producing  a 
series  of  disturbances  which  for  variety  and  far-reaching 
consequences  is  equalled,  perhaps,  by  no  other  condition  of 
disease.  Adenoids  are  found  at  all  ages,  being  occasionally 
seen  in  the  new-born,  while  remnants  of  them  have  been 
observed  in  the  septuagenarian.  The  condition  more  com- 
monly manifests  itself,  however,  between  the  ages  of  two 
and  fourteen,  and  may  then  be  found  in  all  degrees  of  en- 
largement, from  the  slight  thickening  which  produces  but 
very  few  symptoms  of  any  kind,  to  the  enormous  growths 
which  completely  block  the  posterior  nares,  and  which, 
untreated,  are  capable  of  wrecking  the  development  of  a 
child  physically,  mentally,  and  even  morally. 

Under  ordinary  circumstances  adenoids  if  untreated  will 
atrophy  and  disappear  at  or  about  maturity ;  but  this  brings 
no  encouragement  to  the  situation,  inasmuch  as  the  damage 
caused  by  them  will  then  be  largely  beyond  repair.  The 
removal  of  this  obstruction  in  the   nasopharynx  at  ma- 
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turity,  by  atrophy,  does  not  avail  to  restore  normal  breath- 
ing, because  the  nose,  not  having  developed,  is  not  suffi- 
ciently roomy  to  supply  by  this  channel  the  air  needed  by 
the  mature  organism,  and  the  bony  formation  of  the  face 
having  become  fixed  at  maturity  no  further  natural  enlarge- 
ment is  possible. 

A  familiar  figure  to  the  rhinologist  is  the  mouth-breath- 
ing patient  of  mature  years,  whose  nasopharynx  is  en- 
tirely innocent  of  adenoids,  and  yet  who  bears  the  indubi- 
table evidence  of  their  one-time  presence.  The  partly  open 
mouth;  the  nasal  cavities  of  almost  infantile  proportions; 
the  high-arched  palate  with  protruding  or  overlapping  in- 
cisors; together  with  the  adenoid  expression  proclaiming 
the  dulled  mentality — all  are  eloquent  of  that  which  has 
gone  before. 

Pathologically  several  types  of  enlargement  of  this  tonsil 
are  recognized.  The  two  most  common  are  the  soft  and 
the  hard  varieties.  The  soft  variety  consists  of  an  almost 
formless  mass  spread  throughout  the  nasopharynx.  It  is 
pultaceous  in  feeling,  friable  in  consistence,  and  crumbles 
and  bleeds  very  easily  before  the  examining  finger.  The 
hard  variety  is  more  resistant  to  the  touch,  though  it 
bleeds  with  comparative  ease,  and  possesses  the  typical 
lobulated  form  which  has  caused  the  sensation  imparted 
by  it  to  the  finger  to  be  likened  to  that  of  a  bunch  of  an- 
gleworms. Both  varieties,  instead  of  being  confined  to 
the  central  portion  of  the  nasopharynx,  are  frequently 
found  invading  the  fossa  of  Rosenmueller,  in  which  lo- 
cation they  press  upon  and  produce  congestion  of  the 
openings  of  the  Eustachian  tubes  and  are  responsible 
for  ear  disturbances  of  various  kinds.  Sometimes  they 
run  so  far  down  upon  the  posterior  wall  of  the  pharynx 
that  they  can  be  seen  below  the  level  of  the  soft  palate, 
especially  during  the  raising  of  the  palate  in  gagging. 
In  the  rhinoscopic  mirror  they  can  be  seen  depending 
from  the  vault  of  the  pharnyx,  and  to  a  greater  or  lesser 
extent  encroaching  upon  the  opening  of  the  posterior  nares. 

The  evil  effects  of  enlarged  adenoids,  as  has  been  inti- 
mated, are  almost  endless.  I  shall  not  try  to  enu- 
merate them  all,  as  such  an  attempt  would  proba- 
bly exhaust  your  patience  as  well  as  my  powers  of  de- 
scription, but  will  content  myself  with  calling  attention  to  a 
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few  of  the  more  common.  When  of  sufficient  size  to  be  ob- 
structive the  most  prominent  symptom  is  the  nasal  ob- 
struction with  the  attendant  mouth-breathing  which  we 
have  been  considering,  though  oral  deformities  are  not  the 
only  results  of  obstructed  nose-breathing,  nor  are  they  the 
most  serious.  The  consequences  of  impaired  nasal  respira- 
tion are  numerous  and  far-reaching.  One  of  the  inevitable 
results  of  mouth-breathing  is  the  admission  to  the  throat 
and  lungs  of  air  that  has  not  been  properly  prepared.  Air 
passing  through  the  nose  is  not  only  filtered  but  also 
warmed  and  moistened.  By  virtue  of  the  large  secreting 
surfaces  of  the  turbinals  the  air  is  charged  with  moisture, 
and  their  extensive  convolutions  act  with  surprising  effi- 
cacy as  radiators  in  supplying  it  with  heat.  It  has  been 
shown  that  air  breathed  into  the  nose  at  zero  temperature 
is  raised  to  blood-heat  by  the  time  it  reaches  the  posterior 
nares.  It  can  be  easily  seen,  then,  that  air  taken  directly 
through  the  mouth,  without  this  preparation,  must  have  a 
very  injurious  effect  upon  the  mucous  membranes  with 
which  it  comes  in  contact.  Inflammatory  processes  are 
set  up  in  the  pharynx,  larynx,  trachea,  and  bronchi,  and  the 
lung  tissue  is  weakened  and  rendered  more  susceptible  to 
various  forms  of  disease,  of  which  the  "great  white  plague" 
is  the  most  prominent.  It  can  be  readily  understood,  too, 
that  this  unnatural  use  of  the  mouth  must  result  in  altera- 
tion of  its  secretions  and  the  production  of  a  condition  of 
dryness  which  will  have  a  pernicious  effect  upon  the  teeth. 

One  of  the  most  constant,  and  to  the  otologist  and  rhinol- 
ogist  the  most  important,  of  the  phenomena  attending  the 
adenoid  condition  is  impairment  of  hearing.  In  just  what 
way  adenoids  operate  to  affect  the  organ  of  hearing  is  a 
disputed  question  and  one  which  cannot  be  entered  into 
here,  but  deafness  of  considerable  degree  is  very  frequently 
caused  by  them,  while  acute  inflammations  of  the  middle 
ear  often  occur,  with  an  occasional  final  result  in  mastoid- 
itis, chronic  suppurative  otitis  media,  brain  abscess,  menin- 
gitis, or  sinus  thrombosis.  The  operation  for  adenoids  in 
children  suffering  from  a  considerable  degree  of  deafness 
often  results  in  a  restoration  of  the  hearing  in  a  few  days 
or  weeks. 

Neurotic  and  psychic  disturbances  of  various  kinds  are 
constantly  found,  and  range  from  a  slight  hebetude  or  in- 
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ability  to  concentrate  the  attention,  through  nervousness, 
irritability,  peevishness,  and  ill-temper,  to  mental  dulness 
of  an  extreme  type. 

Nasal  obstruction,  mouth-breathing,  the  high-arched 
palate  with  dental  deformities  of  all  degrees;  impairment 
of  hearing,  inflammation  of  the  middle  ear,  and  even  death ; 
the  whole  range  of  catarrhal  conditions  of  the  nose,  throat, 
and  lungs,  and  a  broad  and  easy  pathway  laid  for  tubercu- 
losis; impairment  of  the  intellect,  and  mental  and  moral 
obliquities  of  many  kinds — surely  this  is  a  mighty  crop  to 
spring  from  so  small  a  seed !  and  yet  this  is  but  a  part  of 
the  harvest. 

Probably  all  are  familiar  with  the  extreme  type  of  mouth- 
breathing  which  is  produced  by  adenoids  of  large  size. 
There  is  the  open  mouth  with  dropped  jaw;  the  crowded 
teeth  and  dull  eyes.  The  nostrils  not  being  in  use  are 
collapsed  and  flattened.  The  muscles  whose  function  it  is 
to  keep  open  and  dilate  the  nostrils  being  atrophied,  that 
part  of  the  face  about  the  nose  and  the  upper  lip  has  a 
peculiar  dead  and  expressionless  appearance.  Such  cases 
are  not  uncommon,  and  the  diagnosis  may  be  made  from 
across  the  street.  It  is  not  always  so  easy,  however.  Not 
every  child  who  is  ill-tempered,  deaf,  or  even  a  mouth- 
breather,  has  adenoids;  and  it  may  be  said  at  the  same 
time  that  many  a  child  has  adenoid  obstruction  and 
breathes  with  slightly  parted  lips,  who  would  not  ordinarily 
be  suspected  of  mouth-breathing. 

Fortunately  for  the  dentist,  however,  he  does  not  need  to 
concern  himself  with  the  niceties  of  diagnosis  in  regard  to 
this  condition,  and  need  only  inquire  into  the  matter  when 
he  is  confronted  with  dental  malformations  associated  with 
a  high-arched  palate.  And  again,  fortunately,  there  is*  no 
single  external  indication  of  the  presence  of  adenoids  more 
diagnostic  than  the  high-arched  palate,  of  the  existence 
and  degree  of  which  no  one,  of  course,  can  better  judge 
than  the  dentist.  Having,  then,  a  high-arched  palate,  what 
other  signs  or  symptoms  may  we  look  for  to  justify  or 
dispel  our  suspicion  of  adenoids?  I  shall  speak  of  but  five, 
which  are  the  most  common,  and  which  in  all  ordinary 
cases  will  suffice  to  make  a  diagnosis. 
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SOME  SIGNS  SUGGESTING  THE  PRESENCE  OF  ADENOIDS. 

The  first  is  mouth-breathing.  Often  it  is  evident  enough, 
but  in  other  cases  the  child  must  be  watched  carefully  to 
determine  its  presence.  When  there  is  doubt,  the  mother 
should  make  careful  observation  at  night  to  see  if  the  child 
sleeps  with  the  mouth  entirely  closed.  Many  children 
breathe  properly  during  the  day  who  breathe  through  the 
mouth  at  night. 

Second  in  importance  come  affections  of  the  ears.  In- 
quiry should  be  made  as  to  the  presence  of  deafness  and 
the  occurrence  of  earaches. 

Third.  Frequent  colds,  often  associated  with  a  slight 
cough,  are  very  common  in  children  with  adenoid  vegeta- 
tions, and  their  occurrence  even  without  other  symptoms 
should  arouse  our  suspicion. 

Fourth.  Is  the  child  backward  in  mental  development? 
Children  having  adenoids  are  as  a  rule  behind  their  classes 
in  school. 

Fifth.  Nervous  symptoms.  Is  the  child  a  so-called 
"nervous  child"?  Is  he  subject  to  night  terrors,  and  does 
he  wet  the  bed?  There  are  a  hundred  other  manifestations 
of  an  unstable  nervous  system,  but  these  are  the  common 
ones. 

These  symptoms  of  course  are  not  all  found  in  every 
case,  but  there  are  usually  present  more  than  one,  and 
sometimes  all  are  seen  together.  Absolute  information  as 
to  the  extent  and  location  of  the  growth  can  be  obtained  as 
a  rule  in  but  one  way.  Digital  examination  is  not  difficult, 
and  with  a  little  experience  can  be  made  so  rapidly  that 
little  pain  is  inflicted.  Nevertheless,  such  an  examination 
always  alarms  children,  and  as  the  dentist  is  traditionally 
persona  non  grata  to  them,  perhaps  it  would  not  be  the 
part  of  wisdom  to  invest  himself  with  any  new  horrors. 

When  it  is  necessary  to  make  a  digital  examination,  some- 
one should  grasp  the  child's  hands ;  the  doctor,  standing 
behind  it,  should  hold  the  head  firmly  in  the  hollow  of  his 
left  arm ;  the  palm  and  fingers  of  his  left  hand  are  placed 
under  the  chin,  and  the  child  being  asked  to  open  the 
mouth  widely,  the  thumb  of  the  left  hand  presses  the  cheek 
between  the  teeth  so  that  the  mouth  cannot  be  closed.  The 
index  fiRger  of  the  right  hand  is  then  introduced  behind  the 
soft  palate  and  into  the  nasopharynx,  the  posterior  border 
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or  the  septum  is  felt  for  and  the  finger  swept  from  side  to 
side,  covering  the  entire  surface  of  the  nasopharynx  and 
outlining  any  growth  which  may  be  present.  Such  an 
examination,  if  adenoids  be  present,  usually  causes  bleed- 
ing from  the  nose,  and  the  examining  finger  is  found  to  be 
covered  with  blood. 

There  is  but  one  method  of  treatment  worth  considering; 
radical  removal  is  quick,  safe,  and  effectual.  It  should  be 
attempted,  however,  only  by  an  operator  thoroughly  compe- 
tent in  such  work,  as  partial  removal  usually  means  re- 
currence and  the  necessity  for  further  operations,  while 
the  danger  of  inflicting  damage  upon  the  mouths  of  the 
Eustachian  tubes  by  unskilful  instrumentation  in  the  naso- 
pharynx is  considerable. 

In  conclusion,  it  should  be  unnecessary  to  say  that  I  do 
not  intend  to  assert  that  all  high-arched  palates  are  the 
result  of  nasal  obstruction,  nor  that  all -nasal  obstruction  is 
due  to  adenoids,  but  I  think  it  is  beyond  question  that  a 
large  percentage  of  this  class  of  deformities  is  the  result 
of  adenoid  obstruction,  and  that  the  dentist  who  fails  to 
take  it  into  account  does  his  patients  and  himself  a  serious 
injustice.  Any  attempt  to  correct  dental  deformities  re- 
sulting from  this  condition,  without  first  removing  the 
cause,  is  working  against  the  forces  of  nature,  and  must 
result  in  only  partial  success,  or  in  many  cases  a  recurrence 
of  the  condition  which  may  have  been  overcome  by  such 
tedious  and  painful  efforts.  If,  on  the  contrary,  the  causa- 
tive factor  is  recognized  and  removed  as  a  preliminary  step 
in  corrective  work,  nature's  powerful  aid  is  enlisted  in 
behalf  of  the  operator,  and  with  the  establishment  of  nasal 
breathing  and  the  normal  development  of  the  nose,  the 
dentist  may  be  assured  that  he  is  paddling  with  the  cur- 
rent and  not  against  it,  and  that — the  wonderful  achieve- 
ments of  orthodontia  being  established  upon  a  rational 
basis — corrections  once  made  will  stay  corrected. 
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SOME  OBSERVATIONS  ON  THE  ACOUSTIC  FUNC- 
TION OF  THE  EAR.* 

By  Ernest  de  Wolfe  Wales,  B.  S.,  M.  D.,  (Harvard), 

clinical  professor  of  otology,   laryngology   and   rhin- 
ology,  indiana  university  school  of  medicine. 

The  most  important  office  of  the  otologist  is  to  improve 
the  acoustic  function  of  the  ear.  It  is  self-evident  that 
where  life  is  endangered,  the  life  becomes  more  important 
than  the  function  of  hearing,  but  this  is  fortunately  a  rare 
condition.  To  improve  the  acoustic  function  of  the  ear  the 
otologist,  to  work  intelligently,  must  make  hearing  tests. 
We  all  know  how  many  reports  of  cases  in  otology  are 
without  scientific  usefulness  because  of  lack  of  adequate 
hearing  tests.  I  know  of  clinics  where  hearing  tests  are 
never  practiced  and  old  chronic  cases  are  treated  year  after 
year  without  benefit.  It  helps  to  swell  the  number  of  old 
cases  treated.  What  would  we  think  of  an  oculist  who 
applied  glasses  without  testing  the  vision?  It  is  just  as 
necessary  for  the  otologist  to  find  out  the  limits  of  the 
hearing  field.  Hearing  tests  enable  us  to  make  a  better 
diagnosis,  to  give  prognosis,  and  it  is  the  most  important 
means  by  which  we  can  say  that  our  treatment  is  doing 
good.  It  is  untruthful  to  tell  a  patient  that  he  has  im- 
proved just  because  he  thinks  he  has;  it  is  not  honest  to 
tell  a  patient  that  treament  will  improve  his  hearing  be- 
cause we  do  not  know;  we  must  experiment,  and  before 
and  after  the  experiment  we  need  careful  tests.  If  the 
patient  has  otosclerosis  which  can  only  be  diagnosed  by 
hearing  tests,  tell  him  so  and  get  rid  of  him  and  later 
after  having  spent  time  and  money  with  many  doctors  he 
will  come  back  to  you  wishing  he  had  taken  your  advice. 
If  a  patient  has  total  deafness  in  one  ear  from  labyrinth 

•Read  before  the  joint  meeting  of  the  Western  and  Middle 
Sections  of  the  American  Laryngological,  Rhinological  and  Oto- 
logical  Society,  at  Chicago,  February  23,  1909. 
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diseases  we  can  establish  the  fact  by  the  experiment  of 
Voss.  This  experiment  will  save  the  patient  many  unneces- 
sary visits.  In  a  progressive  deafness  we  have  no  way  of 
estimating  the  rate  of  progression  without  hearing  tests 
and  many  times  the  patient  comes  to  us  having  had  much 
treatment  but  never  any  hearing  tests.  We  have  all  had 
cases  where  the  patient  had  been  treated  for  cerumen  in  the 
canal,  instead  of  treatment  for  a  catarrhal  deafness  over- 
looked for  want  of  a  hearing  test. 

Our  facilities  are  often  poor  for  testing  the  hearing,  per- 
haps our  offices  are  small  and  noisy,  possibly  our  voices 
are  husky  and  our  articulation  not  plain,  but  nevertheless 
tests  under  these  adverse  conditions  are  valuable  because 
the  tests  are  relative  and  each  doctor  must  establish  his 
own  standard.  Deaf  people  are  deaf  or  considered  so  be- 
cause they  do  not  hear  what  a  normal  hearing  person 
hears.  We  do  not  have  voices  of  uniform  pitch  or  clear 
cut  articulation. 

Hearing  tests  with  the  tuning  forks  are  very  imperfect, 
but  so  is  the  hearing  of  most  of  us.  Our  patients  are  not 
all  trained  musicians.  In  testing  we  do  not  consider  the 
temperature,  the  barometric  pressure,  air  currents,  external 
noises  or  the  state  of  the  patient.  Our  instruments  are  not 
all  made  by  Edelmann  and  few  of  us  possess  the  Bezold- 
Edelmann  series  of  tuning  forks,  but  for  all  practical  pur- 
poses, the  Hartmann  set  of  forks  with  a  fork  of  80  v.  s. 
and  the  Galton  whistle  are  usually  sufficient.  I  will  not 
deal  with  the  technic  of  the  different  tests  in  this  paper. 
Dr.  George  Bonninghaus  in  his  "Lehrbuch  der  Ohrenheil- 
kunde"  has  written  best  on  this  subject. 

Let  us  consider  the  Cj  fork  of  512  v.  s.  It  is  impossible 
even  with  the  aid  of  magnets  to  set  the  tuning  fork  in  vibra- 
tion with  equal  intensity,  for  changes  in  the  electric  cur- 
rent, the  temperature,  the  barometrjc  pressure,  and  in  the 
wear  of  the  fork  itself,  are  constantly  taking  place.  Ost- 
mann  inserts  a  separator  between  the  arms  of  the  fork, 
Gradenigo  ties  a  lead  weight  by  a  string  to  one  of  the 
arms,  then  burns  the  string  to  get  uniform  intensity.  A 
weight  of  500  grams  gives  ten  times  the  intensity  of  50 
grams.  If  a  patient  hears  with  his  diseased  ear,  a  sound 
made  by  500  grams  weight  and  a  normal  ear  hears  the  same 
fork  with  a  weight  of  10  gr.  the  acuity  of  the  deaf  ear  is 
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1/50  of  the  normal  ear ;  2/100.  The  low  forks  including  512 
V.  s.  may  be  pressed  together  between  the  thumb  and  fore- 
finger, slipping  the  fingers  off  at  a  given  time.  This  gives 
a  fairly  uniform  intensity.  Hitting  the  forks  against  blocks 
of  cork  or  the  palm  of  hand  loosens  the  clamps  and  the 
fork  is  soon  worthless.  The  tone  produced  by  the  fork 
has  the  same  pitch  in  the  handle  as  in  any  part  of  the  arms 
but  the  intensity  varies;  in  other  words  the  wave  lengths 
are  equal  but  the  amplitude  varies.  The  greatest  sensation 
of  loudness  of  sound  is  at  right  angles  to  the  broad  or  I 
side  or  at  right  angles  to  the  narrow  or  U  side,  near  the 
prongs ;  these  intensities  are  equal,  but  the  intensity  of 
sound  grows  less  as  the  ear  approaches  the  handle  of  the 
fork.  One  cannot  listen  to  a  sound  of  a  given  intensity 
and  then  distinguish  a  sound  which  has  half  that  intensity; 
all  one  can  say  is  that  the  intensity  is  greater  or  less  than 
a  given  intensity.  Turning  the  tuning  fork  in  its  vertical 
axis,  we  find  four  nodes  where  the  sound  is  only  slightly 
heard  or  not  heard  at  all.  By  interference  the  waves  neu- 
tralize with  each  other.  The  I  side  must  begin  with  a 
crest  and  the  U  side  with  a  hollow  so  the  waves  cancel 
each  other. 

Another  interesting  fact  about  the  512  v.  s.  tuning  fork 
is  that  if  the  fork  is  set  in  vibration  and  the  handle  is  car- 
ried into  the  external  auditory  canal  the  sound  will  be 
heard  as  long  as  that  of  the  weighted  end  of  the  fork. 
Therefore  I  find  it  more  satisfactory  to  make  the  air-con- 
duction hearing  tests  with  a  combined  fork  and  rubber 
tube.  Take  a  rubber  tube  two  or  three  feet  long  which  fits 
snugly  over  the  handle  of  the  hearing  fork.  On  the  end 
which  is  placed  in  the  patient's  auditory  canal  I  insert  one 
of  Jansen's  tips.  A  512  v.  s.  fork  heard  50  seconds  by 
the  usual  method  will  be  heard  about  50  seconds  by  the 
tube  method  with  the  further  advantage  of  non-interference 
with  the  vibrating  fork.  There  is  no  danger  of  touching 
the  auricle  or  hairs  of  the  tragus.  The  wavy  hair  falling 
over  women's  ears  is  very  annoying  at  times.  With  the 
tube  method  there  can  be  no  variation  in  intensity  accord- 
ing to  the  position  in  which  the  fork  is  held.  The  rubber 
tube  is  slipped  over  the  handle  about  half  an  inch  and 
the  fingers   hold  the  part  of  the  handle   covered  by  the 
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rubber,   so  that   the   part   in   contact   with   the  fingers   is 
fairly  constant. 

Below  is  a  table  worked  out  from  the  ordinary  imperfect 
tuning  forks  found  on  the  market,  called  Hartmann's  set, 
together  with  a  low  fork  of  80  v.  s.  and  F^  fork.  We  can 
feel,  see  and  hear  the  vibrating  tuning  fork.  We  hear  it 
in  two  ways,  by  air  and  so-called  bone-air  conduction.  We 
can  see  the  vibrations  without  special  devices  only  when 
looking  at  the  U  side  of  low  vibrating  forks. 

Tactile  time.  Hearing.       Hearing. 

Forks.  Sight. 

Thumb  and  Bone-air  Air 

Forefinger.  Conduction.  Conduction. 

8" 
55" 
30" 
10" 

0" 

0" 

0"  

It  will  be  seen  that  the  tactile  pressure  sense  is  of  greater 
duration  than  the  sense  of  sight  and  greater  than  bone-air 
conduction  up  to  C,.  Bone-air  conduction  with  C,  and  Cj 
forks  becomes  confused  because  the  sound  is  heard  by  air 
conduction. 

Normally  we  hear  by  one  method,  namely  by  air,  but 
pathologically  we  may  be  helped  by  bone-air  conduction. 
The  proof  is  easy  from  an  anatomic  and  physical  point  of 
view.  Let  us  first  take  a  tuning  fork  and  cause  it  to  vibrate, 
then  place  it  on  different  parts  of  the  body.  Roughly 
speaking  the  fork  is  heard  longer,  the  nearer  it  approaches 
the  external  auditory  canal.  The  intensity  of  the  sound 
varies  according  to  the  pressure  with  which  it  is  held 
against  the  body ;  that  is,  up  to  a  certain  degree,  the  greater 
the  pressure  the  louder  the  sound.  The  fork  is  heard  more 
distinctly  when  the  handle  is  placed  squarely  on  the 
pressed  surface.  Tipping  the  fork  varies  the  intensity  of 
the  sound.  The  fork  is  heard  loudest  and  longest  when 
the  base  is  pressed  firmly  and  squarely  on  the  surface  of 
the  tested  part.  All  forks  vary  in  duration,  even  those  of 
the  same  pitch.  The  fork  is  heard  for  a  certain  length  of 
time  on  the  patella,  longer  time  on  the  sternum,  still  longer 
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over  the  lower  part  of  the  nasal  bones,  sometimes  longer 
against  the  upper  incisor  teeth  and  longest  over  the  con- 
dyle of  the  mandible,  just  anterior  to  the  tragus.  The 
mastoid  fossa  position  without  contact  with  the  auricle 
is  of  shorter  duration  in  most  cases  than  the  nasal  vomer 
position.  The  velocity  of  sound  is  faster  in  the  perilymph 
than  in  the  air  and  faster  in  bone  than  in  fluid  but  the 
distances  in  the  human  body  are  so  short,  and  our  estima- 
tion of  time  is  so  slow  that  this  factor  plays  no  part  in  our 
sense  of  hearing.  It  is  not  normal  to  hear  by  bone  conduc- 
tion. If  we  did  hear  by  bone-air  condition  the  sounds 
taken  up  from  the  ground  and  the  floors  in  large  buildings, 
carriages  or  trains  would  be  unbearable.  Even  our  own 
voices  would  destroy  our  hearing.  Barth  says,  "that  auto- 
phonia  is  a  pathological  condition  existing  where  the  Eusta- 
chian tube  is  wide  open  or  where  the  external  auditory 
canal  is  stopped  up.  By  auscultation,  the  hearing  tube 
conveys  the  increased  sound  to  the  examiner."  The  boiler 
maker  suflFers  because  he  can't  make  use  of  his  bone  con- 
duction. Nature  has  protected  us  by  placing  the  auditory 
hair  cells  in  endolymph,  surrounded  by  perilymph  of  the 
scala  vestibuli  on  one  side  and  the  scala  tympani  on  the 
other;  then  comes  the  dense  hard  bone  of  the  cochlea,  and 
around  the  cochlea  there  are  air  cells  or  at  least  diploetic 
cells  filled  with  marrow,  and  then  more  dense  bone,  and 
brain,  mucles,  or  air  cavities  according  to  directions.  I 
consider  the  large  blood  vessels  the  most  important  damp- 
ening factor.  The  carotid  artery  and  the  numerous  blood 
sinuses  all  tend  to  carry  away  any  encroaching  sound. 
The  sound  made  by  the  pulsation  of  the  'neighboring 
carotid  artery  is  probably  diflfused  by  the  surrounding 
plexus  of  small  veins.  Whenever  the  equilibrium  of  the 
ossicular  chain  is  interfered  with,  bone  conduction  is  pro- 
longed, therefore  bone-air  conduction  is  of  great  importance 
to  the  otologist  as  a  record  of  the  pathology  and  also  the 
acoustic  function  of  the  ear.  Tonietti*  says,  that  bone 
conduction  is  shortened  in  chronic  alcoholism,  general 
paralysis,  brain  syphilis,  epilepsy,  and  traumatic  neuroses. 
Simulation  is  a  very  interesting  subject.  Those  who 
simulate  deafness,  partial,  total  or  one-sided  deafness,  are 

♦Arch.  Ital.  di  otol.,  etic.,  Vol.  xviii  fasc.  6. 
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easily  detected  by  repeated  tuning  fork  tests.  One  can  go 
quietly  to  work  and  the  faker  cannot  tell  what  he  should 
answer  and  soon  becomes  confused.  The  brush  experi- 
ment of  Gowseeflff  is  very  good  to  detect  those  who  simu- 
late total  deafness.  After  blindfolding  a  soldier,  who 
claimed  to  be  totally  deaf  in  one  ear  I  found  he  would  only 
hear  the  whispered  voice  when  I  held  my  finger  resting  on 
his  shoulder,  so  I  substituted  a  hooked  umbrella  for  my 
finger  which  I  rested  on  his  shoulder  and  he  heard  me  when 
I  was  twenty-five  feet  away. 

tZelt.  f.  Ohren..  LI.  3,  p.  280.  1906. 
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A  THEORY  ON  THE  FUNCTION  OF  THE  MIDDLE 
EAR  MUSCLES,  RESULTING  IN  A  MODI- 
FICATION OF  THE  THEORY  OF 
HEARING*. 

By  Ernest  de  Wolfe  Wales,  B.  S.,  M.  D.,  (Harvard), 

CLINICAL    professor    OF    OTOLOGY,    LARYNGOLOGY    AND    RHIN- 
OLOGY,    INDIANA   UNRTERSITY   SCHOOL  OF    MEDICINE. 

The  muscles  of  the  tympanum  are  not  fully  understood. 
According  to  Dr.  Robert  Wiedersheim^  on  the  auditory 
organs  of  mammals,  "Two  striated  muscles  are  present 
in  connection  with  the  middle  ear.  The  phyletically  olde^ 
stapedius,  arises  from  the  wall  of  the  tympanic  cavity  and 
is  inserted  into  the  stapes,  serving  to  keep  the  membrane 
of  the  fenestra  vestibuli  stretched.  It  is  supplied  by  the 
facial  nerve  and  corresponds  to  the  dorsal  portion  of  the 
deep  constrictor  inserted  on  the  hyoid  in  fishes,  from 
which  the  hinder  belly  of  the  biventor  of  mammals  also 
arises.  A  tensor  tympani,  supplied  by  the  mandibular  di- 
vision of  the  trigeminal  and  derived  from  the  system  of 
the  adductor  mandibulae  (pars  pterygoidea)t,  also  arises 
from  the  wall  of  the  tympanic  cavity,  and  is  inserted  on 
the  manubrium  of  the  malleus,  serving  to  stretch  the 
tympanic  membrane." 

v.  Hensen^  says,  "The  question  of  whether  the  Eustach- 
ian tube  is  wide  open  or  closed  is  not  yet  wholly  settled. 
Lucae   has   observed   respiratory   movements,   and   by   in- 

♦Read  before  the  joint  meeting  of  the  Western  and  Middle 
Section's  of  the  American  Laryngologlcal,  Rhinological  and  Oto- 
logical  Society,  at  Chicago,  February   23,   1909. 

t"In  Man  the  tensor  tympani  is  from  the  first  connected  with 
the  tensor  Veil  palatini  muscle.  In  OrnithorhynchMS  it  has  a  dou- 
ble origin,  one  part  being  continuous  with  the  pharyngeal  muscles 
and  the  other  arising  independently.  A  stapedius  muscle  is 
wanting  in  Ornithorhynchus  and  Echidna,  and  a  tensor  tympani 
In  Mania;  and  in  all  these  three  animals  the  tympanic  cavity  is 
subdivided  into  an  upper  and  lower  portion  by  a  horizontal  sep- 
tum of  connective  tissue." 
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spection,  bulging  was  more  frequent  than  retraction.  Helm- 
holz,  believed  the  tube  to  be  closed,  and  that  only  com- 
pressed air  entered  the  middle  ear."  On  the  function  of 
the  muscles  of  the  middle  ear  apparatus,  Hensen  and 
Bockendahl  have  experimented  to  determine  the  amount  of 
movement  made  by  the  tensor  tympani  during  its  reaction 
to  sound.  The  tympanic  cavity  was  opened  and  a  light, 
sensitive  lever  inserted  in  the  tendon  of  the  tensor  tympani 
muscle.  The  higher  the  note,  the  greater  the  contraction. 
Bockendahl  found  that  once  the  needle  remained  stationary 
under  the  influence  of  a  continuous  sound.  It  could  have 
occurred  through  unfavorable  insertion  of  the  needle,  or 
an  actual  long  contraction  (tetanic).  In  Hensen's  experi- 
ments the  needle  sank  back  to  a  state  of  rest  when  a 
continuous  tone  was  sounded.  Pollock,  confirmed  these 
experiments.  He  found  that  the  reaction  disappeared  com- 
pletely with  the  destruction  of  both  labyrinths.  Hammer- 
schlag  experimented  on  cats  and  dogs  and  found  that  the 
action  of  the  tensor  reflex  from  the  acoustic  to  the  trigem- 
inus nucleus,  is  by  the  corpus  trapezoideus  and  not  by  the 
striae  acousticae.  Hensen,  first  observed  that  after  hear- 
ing a  very  weak  tone,  if  the  ear  was  closed  and  again 
opened  after  a  short  time,  the  tone  would  again  be  heard. 
Hensen  holds  this  for  an  accommodative  phenomena.  He 
fouid  too,  that  a  tone  of  400  or  more  vibrations  was  clear- 
ly intensified,  when  at  the  same  time  a  metronome  was  in 
action.  When  the  beats  were  over  200  a  minute  the  re- 
action stopped.  That  the  membrana  tympani  was  not  in 
tension,  but  on  the  border  between  tension  and  relaxation 
and  was  made  tense  by  the  sound  of  the  metronome  could 
not  be  excluded  or  the  other  possibility,  that  of  a  pure 
contrast  action  could  not  be  excluded.  J.  Mueller  believes 
that  these  muscles  act  as  sound  dampners  and  protectors. 
Hensen  shows  that  if  an  explosion  is  not  known  before- 
hand, and  if  the  muscles  served  as  a  guardian  angel,  causing 
a  contraction  before  the  sound  impulse  struck  the  ear,  it 
would  be  a  false  protector,  for  a  tense  membrane  would  be 
more  easily  torn  than  a  relaxed  membrane.  Protection 
would  only  take  place  during  relaxation,  and  then,  even  the 
labyrinth  would  be  more  protected.  "Politzer'  has  ex- 
perimentally proved  that  the  action  of  the  tensor  is  not 
confined   to   the   membrana   tympani   alone,   but   also   the 
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labyrinth,  inasmuch  as  he  observes  a  motion  of  the  fluid 
in  the  labyrinth  on  electrical  irritation  of  the  root  of  the 
trigeminus.  The  tensor  tympani  therefore  increases  the 
pressure  in  the  labyrinth.  The  stapedius  muscle,  on  the 
other  hand,  must  be  regarded  as  the  antagonist  of  the  tensor 
tympani,  as  the  author  has  shown  by  irritation  of  the 
facial  nerve  in  the  cranial  cavity  (Wiener  Med.  1878)  ;  it 
relaxes  the  tympanic  membrane,  and  diminishes  the  pres- 
sure in  the  labyrinth."  McKendrick*  says,  "From  experi- 
ments conducted  hitherto,  we  can  only  state  that  one  of 
the  principal  functions  of  the  intratympanic  muscles  is  to 
relieve  alterations  in  the  position  and  tension  of  the  ossicu- 
lar chain  and  abnormal  pressure  in  the  labyrinth  which 
are  brought  about  by  the  variable  fluctuations  in  the  air 
pressures  in  the  external  and  middle  ear.  They,  therefore, 
regulate  the  degree  of  tension  of  the  hearing  apparatus." 
"When  the  tensor  tympani  contracts,  the  membrana  tym- 
pani becomes  more  tense.  The  normal  stimulus  which 
causes  the  tensor  tympani  to  contract  is  the  pressure  of 
sound  waves  on  the  membrana  tympani.  Although  the 
innervation  of  the  membrane  has  not  been  conclusively 
established  there  is  little  doubt  that  it  is  supplied  with 
sensory  nerves  by  the  fifth, .  and  also  by  the  tympanic 
plexus,  formed  by  fibres  derived  from  the  otic  ganglion, 
from  the  petrosal  ganglion  of  the  glossopharyngeal,  and 
from  the  carotid  plexus.  When  pressure  is  made  on  the 
membrana,  there  is  irritation  of  these  sensory  nerves,  fol- 
lowed by  a  reflex  contraction  of  the  tensor  tympani,  sup- 
plied by  a  motor  filament  from  the  motor  division  of  the 
fifth  nerve."  (See  experiments  of  Hensen  and  Bocken- 
dahP.)  "The  tensor  tympani  also  contracts  during  yawn- 
ing. In  a  few  cases  the  muscle  appears  to  be  under  the 
control  of  the  will.  We  have  no  direct  evidence  of  any 
reflex  excitation  of  the  stapedius,  but  one  would  expect 
it  to  respond  in  a  manner  analogous  to  the  response  of  the 
tensor  tympani.  Lucae  first  observed  that  the  contraction 
of  certain  muscles  of  the  face,  most  easily  the  musculus 
orbicularis  oculi,  can  produce  a  simultaneous  contraction 
of  the  stapedius.  This  is  made  evident  by  a  deep  humming 
sound  in  the  ear,  and  also  a  relaxation  of  the  tympanic 
membrane  as  shown  by  the  manometer.     During  such  re- 


FUNCTION  OF  MIDDLE  EAR  MUSCLES.  169 

flex  contractions  the  perception  for  the  lower  and  middle 
tones  of  the  tuning  forks  is  discontinued." 

G.  Bonninghaus*  says,  "The  hypotheses  are  many  as  to 
the  function  of  the  muscles  of  the  midle  ear  apparatus.  It 
is  generally  thought  that  the  muscles  give  a  moderate  ten- 
sion to  the  sound  conducting  apparatus  which  is  best  suited 
for  vibrations,  and  besides  exercises  a  kind  of  accommoda- 
tion analagous  to  the  intrinsic  muscles  of  the  eye.  Now, 
on  the  existence  of  this  accommodation,  opinions  differ 
widely,  although  all  acceptors  take  for  a  basis  of  accommo- 
dation, that  the  stapedius  is  the  antagonist  of  the  tensor; 
that,  therefore,  the  foot  plate  of  the  stapes  is  raised  out  of 
the  labyrinth  (Politzer)  ;  whereas  the  action  of  the  tensor 
pushes  the  foot  plate  in,  an  opinion  which  is  very  doubtful 
because  the  stapedius,  as  actual  antagonist,  is  much  too 
weak.  A  further  criticism  however  on  these  opinions  would 
be  an  unthankful  task  while  the  whole  knowledge  of  ac- 
commodation is  today  the  darkest  point  in  the  physiology 
of  the  ear." 

These  theories  fail  to  meet  the  requirements  of  sound 
conduction.  A  number  of  facts  are  collected  without  any 
definite  idea  of  relation.  My  theory  is  as  follows:  The  at- 
mospheric pressure  presses  on  the  membrana  tympani  con- 
stantly by  way  of  the  external  auditory  canal ;  it  presses  from 
within  on  the  membrana  tympani  by  way  of  the  Eustach- 
ian tube  only  when  the  tube  is  opened.  The  tube  is  opened 
during  the  act  of  deglutition  by  the  action  of  the  levator 
and  tensor  palati  (dilator  tubae).  At  the  same  time  the 
soft  palate  is  forced  upward,  compressing  the  air  in  the 
nasopharynx.  This  compression  plus  the  existing  atmos- 
pheric pressure  and  the  increase  in  volume  by  heat  and 
moisture  sends  the  air  into  the  anatomic  middle  ear,  that 
is,  the  Eustachian  tube,  the  tympanic  cavity,  the  mastoid 
antrum  and  the  pneumatic  cells  of  the  mastoid  What 
happens  when  this  bolus  of  air  is  forced  into  the  middle 
ear?  The  pressure  in  the  middle  ear  becomes  greater  than 
the  extratympanic  (atmospheric)  pressure,  hence  the  head 
of  the  malleus  is  separated  from  the  head  of  the  incus,  the 
liquid  in  the  manometer  of  Politzer  rises;  then  the  tensor 
tympani  muscle  slowly  contracts,  due  to  the  stretch  of  its 
tendon,  and  the  head  of  the  malleus  again  locks  with  the 
head  of  the  incus ;  the  fluid  in  the  manometer  falls.    During 
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this  adjustment  vibratory  pressures  (sounds)  are  poorly 
transmitted.  Meanwhile  the  air  in  the  middle  ear  is  being 
absorbed  while  the  work  of  the  tensor  tympani  is  growing 
less,  due  to  the  lessened  intratympanic  pressure.  The  ab- 
sorption of  air  in  the  middle  ear  causes  a  continuous  varia- 
tion in  pressure.  As  the  intratympanic  pressure  lessens, 
the  tensor  tympani  muscle  gradually  relaxes  till  the  intra- 
tympanic pressure  equalizes  the  extratympanic  pressure 
when  both  tensor  tympani  and  stapedius  muscles  are  at 
rest.  Now  the  absorption  of  air  continues,  and  the  intra- 
tympanic pressure  becomes  less  than  the  extratympanic 
pressure.  The  stapedius  muscle  begins  its  work  to  keep 
the  foot  plate  from  being  pushed  into  the  vestibular  win- 
dow, and  again  to  establish  the  equilibrium  of  the  ossicu- 
lar chain.  Soon,  due  to  reflex  action,  another  swallow 
takes  place  and  the  tensor  tympani  begins  its  work  again 
while  the  stapedius  muscle  rests.  (See  diagram.)  At  the 
time  of  deglutition  the  stapedius  muscle  relaxes  and  the 
tensor  tympani  muscle  contracts. 

What  are  the  advantages  of  this  theory?  They  are  many, 
for  it  gives  us  a  rational  physiologic  action  of  muscles. 
These  muscles  do  not  act  primarily  to  keep  certain  mem- 
branes tense  or  adapt  them  to  certain  sounds  but  to  equalize 
constant  pressures,  and  this  adaptation  to  constant  pres- 
sures brings  about  an  ideal  tension  of  the  whole  drum- 
ossicular  apparatus  causing  this  apparatus  to  be  in  a  state 
of  equilibrium,  the  best  possible  condition  to  conduct  any 
and  all  sounds.  What  would  result  if  the  Eustachian  tube 
remained  open?  If  we  had  patent  tubes,  we  would  hear 
our  own  voices,  as  if  we  talked  in  a  barrel,  besides  the 
tensor  tympani  and  stapedius  muscles  would  soon  cease  to 
act ;  for  the  tensor  tympani  would  have  to  be  in  a  state  of 
constant  contraction  to  overcome  the  slightly  increased 
intratympanic  pressure  over  the  extratympanic  pressure 
due  to  the  increased  volume  by  heat  and  moisture.  With- 
out contraction  of  the  tensor  there  would  be  no  tension 
and  so  no  equilibrium.  The  muscle  would  become  hyper- 
trophied,  and  then  degenerate,  while  the  fate  of  the  staped- 
ius muscle  would  be  atrophy,  from  no  work  to  do.  Muscles 
must  have  their  periods  of  rest.  Thus  you  see  these  mus- 
cles are  accommodative  to  intra-  and  extratympanic  pres- 
sures and  only  indirectly  subserve  sound  or  vibratory  pres- 


FUNCTION  OP  Mn»LE  EAR  MUSCLES.  161 

sures.  Physiology  has  taught  us  that  it  takes  time  for  a 
muscle  to  contract.  We  know  that  after  swallowing  it 
takes  a  short  time  to  hear  plainly  ag^in,  and  also  after  a 
patient's  cars  arc  inflated  the  tensor  tympani  may  be 
some  minutes  or  hours  before  it  is  able  to  overcome  the 
intratympanic  pressure  and  keep  the  head  of  the  malleus 
in  locked  apposition  with  the  head  of  the  incus.  Sounds 
do  not  wait.  It  is  difficult  to  think  of  muscles  accommo- 
dating themselves  to  sounds.  We  hear  immediately. 
These  muscles  are  too  slow  to  accommodate  our  middle 
ear  apparatus  to  the  sounds  of  an  orchestra  but  rather  they 
keep  the  apparatus  in  an  ideal  state  of  equilibrium.  While 
the  tensor  tympanic  muscle  was  adjusting  itself  to  the 
base  violin,  the  piccolo  would  be  lost,  according  to  the 
old  theories.  An  explosion  has  no  consideration  for  the 
intrinsic  muscles;  it  ruptures  the  drum  membrane  or 
wrecks  the  labyrinth  if  we  are  close  enough.  Even  the 
ciliary  muscle  of  the  eye  does  not  act  immediately  to  a 
strong  light,  we  may  watch  it  contract.  The  function  of 
the  intrinsic  muscles  is  to  keep  the  middle  ear  apparatus 
in  equilibrium  so  that  vibratory  pressures  may  be  con- 
veyed to  the  perilymph.  It  is  ready  at  all  times  to  receive 
the  simplest  to  the  most  complex  combinations  of  sound. 
Let  us  consider  the  drum  membrane  itself.  We  have  a 
membrane  supplied  with  radial  and  circular  elastic  fibres, 
which  takes  care  of  itself  and  because  of  its  elasticity  it 
adapts  itself  to  circumstances.  When  the  intratympanic 
pressure  is  greater  than  the  extratympanic  pressure  it 
bulges  out  into  the  auditory  canal :  when  these  pressures 
are  equal  it  flattens  out  due  to  its  elasticity,  and  when  the 
extratympanic  (atmospheric)  pressure  is  greater  than  the 
intratympanic  pressure  it  is  pressed  inward,  and  yet,  due 
to  the  tension  of  the  tensor  tympanic  muscle,  the  general 
shape  of  the  membrana  tympani  is  always  cone  or  mega- 
phone shaped.  (See  diagram.)  I  have  already  shown 
why  the  fluid  in  the  manometer  of  Politzer  rises  and  falls 
after  deglutition.  I  believe  that  if  the  tensor  tympani 
muscle  reacts  to  sound  that  all  muscles  will  react  to  sound. 
I  consider  the  metronome  tuning  fork  experiment  a  con- 
trast reaction.  I  consider  the  contraction  of  the  stapedius 
muscle  when  the  eyes  are  tightly  closed  a  defensive  reflex. 
This  action  takes  place  when  wc  expect  an  explosion  or 
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a  blow  of  some  kind.  The  tensor  tympani  does  not  con- 
tract to  make  the  membrana  tympani  more  tense,  the 
normal  stimulus  is  not  the  pressure  of  the  sound  waves, 
but  the  tensor  tympani  muscle  does  contract  for  reasons 
I  have  set  forth  in  my  theory. 

How  does  deglutition  take  place?  Dr.  Foster®  on  the 
submaxillary  gland  says,  "In  life,  then,  the  flow  of  saliva 
is  brought  about  by  the  advent  to  the  gland  along  the 
chorda  tympani  of  efferent  impulses,  started  chiefly  by 
reflex  actions."  "Thus  stimulation  of  the  chorda  brings 
about  two  events :  a  dilatation  of  the  blood  vessels  of  the 
gland  and  a  flow  of  saliva."  "When  the  cervical  sympa- 
thetic is  stimulated  the  vascular  effects  are  the  exact  con- 
trary of  those  seen  when  the  chorda  is  stimulated.  The 
sympathetic  therefore  acts  as  a  vasoconstrictor  nerve,  and 
in  this  sense  is  antagonistic  to  the  chorda."  "Thus  the 
secretion  of  the  parotid  gland,  like  that  of  the  submaxillary, 
is  governed  by  two  sets  of  fibres,  one  of  cerebro-spinal 
origin,  running  along  the  auriculo-temporal  branch  of  the 
fifth  nerve  but  originating  possibly  in  the  glosso-pharyn- 
geal,  and  the  other  of  sympathetic  origin  coming  from  the 
cervical  sympathetic."  Dr.  J.  P.  Morat^  on  deglutition 
says,  "At  the  entrance  of  the  digestive  paths  we  are  con- 
fronted by  an  act  which  forms  the  transition  between  those 
of  external  and  those  of  internal  function,  that  is  degluti- 
tion, which  commences  with  an  act  of  conscious  sensibility 
and  voluntary  movement  and  is  completed  by  reflex  move- 
ments. Once  again  it  is  the  medulla  oblongata  which  is 
the  locality  for  the  organization  of  the  system  subserving 
deglutition,  the  conducting  fibres,  both  sensory  and  motor, 
of  this  system  being  met  with  in  a  certain  number  of 
bulbar  nerves,  namely,  the  trigeminal  (mylohyoid  mus- 
cles), the  facial,  the  hypoglossal,  and  the  vago-spinal, 
which  perform  the  function  of  motor  nerves  connected 
with  sensory  elements  contained  in  the  palatine  nerves  (of 
the  superior  maxillary),  the  superior  laryngeal  nerves,  and 
lastly,  the  glossopharyngeal  which  are  less  essential  than 
the  preceding.  The  point  of  departure  is  the  irritation  of 
the  bolus  of  food  occurring  at  the  level  of  the  isthmus  on 
the  extremities  of  the  palatine  nerves.  The  laryngeal 
nerves  intervene  to  defend  the  entrance  of  the  respiratory 
paths.    The  center  of  association  of  these  different  nerves 
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is  situated  between  two  planes  of  which  the  superior  passes 
through  the  acoustic  tubercle  and-  the  inferior  through  the 
apex  of  the  calamus ;  according  to  Markwald,  a  little  above 
and  outside  of  the  grey  wing,  above  the  respiratory  centre. 
Sections  made  above  or  below  the  limits  just  pointed  out 
permit  of  the  persistence  of  swallowing  (life  being  main- 
tained by  artificial  respiration)." 

In  establishing  a  swallowing  reflex  induced  during  nega- 
tive intratympanic  pressure  I  do  not  concern  myself  with 
the  tensor  tympani  muscle  or  the  trigeminal  palatal  muscle, 
the  tensor  palati  (positive  intratympanic  pressure),  but 
with  the  phyletically  older  muscle,  the  stapedius.  Near 
the  end  of  the  negative  pressure  phase  fatigue  of  the 
stapedius  muscle  takes  place,  while  the  negative  pressure 
of  the  midle  ear  increases  the  blood  supply  of  the  peri- 
neurium of  the  chorda  tympani.  This  stimulation  increases 
the  flow  of  saliva  from  the  submaxillary  and  sublingual 
glands,  while  stimulation  of  the  glossopharyngeal  nerve  by 
the  same  dilatation  of  vessels  around  the  nerves  of  the  tym- 
panic plexus  would  cause  an  increased  flow  of  saliva  from 
the  parotid  gland.  This  flow  of  saliva  would  be  followed 
by  the  act  of  swallowing  and  the  positive  intratympanic 
pressure  would  again  be  established.  If  swallowing  does 
not  send  a  bolus  of  air  into  the  middle  ear,  because  of 
paralysis  of  the  vago-accessory  group  of  muscles  or  of 
inflammation  around  or  in  the  Eustachian  tube,  then  we 
have  the  starting  point  of  diseases  in  the  middle  ear. 
There  is  probably  no  definite  rhythm  to  this  swallowing 
reflex. 

If  there  is  anything  in  this  theory  of  the  action  of  the 
intrinsic  muscles  of  the  middle  ear,  then  the  theory  of 
hearing  must  be  modified.  The  theory  of  hearing  has  in- 
terested many  groups  of  thinkers,  the  Physicist,  the  Anat- 
omist and  Histologist,  the  Physiologist,  the  Pathologist, 
the  Psychologist,  the  Mathematician,  the  Philosopher,  the 
Neurologist,  the  Psychiatrist,  the  Embryologist,  the  Bio- 
logist, and  principally  the  Otologist,  one  of  the  youngest 
of  these  groups  but  most  important  because  he  is  in  con- 
stant contact  with  diseased  conditions  of  the  ear,  and  has 
opportunity  to  apply  the  work  done  by  others  to  his 
specialty. 

Consideration  of  Sound. — What  is  sound?    The  definition 
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in  the  Century  Dictionary  is  "1.  The  sensation  produced 
through  the  ear  or  organ  of  hearing;  in  the  physical  sense, 
either  the  vibration  of  the  sounding  body  itself  or  those  of 
the  air  or  other  medium,  which  are  caused  by  the  sounding 
body  and  which  immediately  aflfect  the  ear."  Sharpless  and 
Philips^  say,  "Sound  is  a  vibration.  All  sound  is  caused  by 
a  vibration  of  some  body."  Dr.  M.  Foster^  says,  "Sound 
is  a  vibration  of  the  particles  of  matter,  a  series  of  move- 
ments of  the  particles  from  and  to  a  fixed  point.  In  air 
and  other  gases  the  movement  of  the  particles  lead  to 
alternating  condensation  and  rarefaction  of  the  medium, 
the  sound  is  propagated  as  waves  of  alternating  condensa- 
tion and  rarefaction  which  since  the  to  and  fro  movement 
of  the  particles  is  in  the  same  direction  as  that  in  which  the 
undulations  are  traveling  are  spoken  of  as  longitudinal 
waves.  Henry  S.  Carhart®  says,  "Sound  may  be  defined  as 
a  vibratory  movement  excited  in  an  elastic  body  and  trans- 
mitted to  the  ear  by  means  of  a  continuous  elastic  ponder- 
able medium."  The  Standard  Dictionary  gives  the  follow- 
ing definition, — "Sound :  1.  The  sensation  produced 
through  the  organ  of  hearing.  2.  The  physical  cause  of 
this  sensation ;  waves  of  alternate  condensation  and  rare- 
faction passing  through  an  elastic  body,  whether  solid, 
liquid,  or  gaseous,  but  especially  through  the  atmosphere." 
Dr.  Scripture"  says,  "Sounds  are  purely  mental  experi- 
ences, most  of  which  are  the  results  of  vibratory  move- 
ments reaching  the  ear  through  the  air."  These  definitions 
vary  considerably. 

My  conception  of  sound  is,  sound  is  vibratory  pressure. 
It  is  kinetic  energy.  To  the  human  ear  vibrations  between 
30  and  40,000  v.  s.  are  called  sound.  Wien^°,  found  that  the 
faintest  audible  tone  of  240  vibrations  had  energy  amount- 
ing to  0.068  uumg.  It  is  necessary  to  explain  the  two 
systems  of  physical  equilibrium  before  we  can  register  pres- 
sures of  such  slight  energy.  The  first  system  I  have  al- 
ready explained  and  is  the  equilibrium  of  the  ossicular  chain 
brought  about  by  the  intrinsic  muscles  of  the  middle  ear; 
that  system  has  to  do  with  equilibrium  of  air  pressures. 
The  second  system  is  the  equilibrium  between  the  peri- 
lymph and  the  endolymph,  a  system  of  equilibrium  of 
f^uid  pressures,  and  lastly  consideration  of  the  intratym- 
panic  pressure  on  the  oval  and  round  window  membranes. 
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I  will  now  discuss  the  second  system  of  equilibrium.  The 
tube  of  the  cochlea  contains  endolymph.  Pressures  may 
be  transmitted  to  the  endolymph  in  two  ways:  first,  pres- 
sures from  within  the  tube,  and  second,  pressures  from 
without.  1.  The  pressures  from  within  may  be  caused  by 
increase  of  secretion  from  the  secreting  tubules  (Scham- 
baugh)  and  the  stria  vascularis  of  the  spiral  ligament.  2. 
Pressures  from  without  are  caused  by  pressures  trans- 
mitted in  two  ways,  (a)  pressures  from  the  i>erilymph ;  and 
(b)  brain  pressures  exerted  on  the  saccus  endolymphaticus. 
The  pressure  exerted  on  Reisner's  membrane  from  the  en- 
dolymph must  equal  the  pressure  from  the  perilymph  to 
keep  this  membrane  in  a  state  of  equilibrium.  The  peri- 
lymph communicates  by  the  aqueductus  cochleae  with  the 
arachnoid  space  and  so  with  the  ventricles  of  the  brain 
and  the  spinal  canal.  Any  undue  increase  of  fluid  in  the 
ventricles  would  increase  the  brain  pressure  which  presses 
also  on  the  saccus  endolymphaticus  and  by  the  aqueductus 
vestibuli  equalizes  the  pressure  in  the  endolymph.  Thus 
the  pressure  within  and  without  the  cochlear  canal  is 
equalized.  If  the  endolymphatic  pressure  were  greater 
than  the  perilymphatic  pressure,  Reisner's  membrane 
would  bulge  into  the  scala  vestibuli,  and  if  the  perilymphatic 
pressure  were  greater  than  the  endolymphatic  pressure, 
Reisner's  membrane  would  bulge  towards  the  org^n  of 
Corti. 

Now,  consideration  of  the  intratympanic  pressure  on 
the  perilymph.  The  vestibular  window  is  nearly  filled 
with  the  pressure  plunger,  the  stapes.  The  stapes  is  not 
solid  but  disk  shaped  with  two  light,  but  strong  crura 
made  like  the  ribs  of  an  umbrella.  The  intratympanic 
pressure  presses  on  the  foot  plate  of  the  stapes  and  the 
same  intratympanic  pressure  presses  on  the  cochlea  win- 
dow membrane.  In  other  words,  although  the  intratym- 
panic pressure  is  constantly  changing  by  renewal  and  ab- 
sorption of  air,  this  pressure  never  produces  any  change  on 
the  fluid  of  the  perilymph.  Now  with  the  middle  ear  ap- 
paratus and  the  internal  ear  fluids  in  equilibrium  we  are 
prepared  to  receive  the  vibratory  pressures  from  24  to  40,- 
000  V.  s.  These  vibratory  pressures  must  be  of  sufficient 
intensity  to  register  on  the  perilymph. 

What  is  pressure?    The  definition  given  in  the  Century 
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Dictionary  is  as  follows :  "A  force  per  unit  area  exerted 
over  the  surface  of  a  body  or  part  of  a  body,  and  toward 
the  interior  of  the  body.  A  force  exerted  upon  a  surface 
is  necessarily  equilibrated ;  otherwise,  since  the  surface 
has  no  mass,  it  would  produce  infinite  velocity  until  equilib- 
rium ensued. 

A  pressure  can  produce  no  motion,  because  it  is  in  a  state 
of  equilibrium ;  but  a  continuous  variation  of  pressure  in  a 
given  direction  will  tend  to  produce  motion  toward  the 
place  of  less  pressure."  It  is  because  of  the  fact  that  there 
is  continuous  variation  of  pressure,  condensation  and  rare- 
faction, that  sound  travels.  The  biologist  informs  us  that 
the  lowest  forms  of  life  have  feeling;  a  pressure  sense,  and 
this  sense  is  skin  deep,  it  is  near  the  surface.  Embryology 
teaches  us  that  the  ear  is  developed  from  the  ectoderm. 
This  organ  is  a  highly  developed  pressure  organ,  the  ear 
registering  pressure  vibrations  which  we  call  sound  as 
the  eye  registers  pressure  vibrations  called  light.  This 
process  of  development  has  been  slow ;  time  is  of  little  ac- 
count. Evolution  is  slow.  It  is  interesting  to  note  that 
the  ear  at  birth  is  anatomically  nearly  as  fully  developed 
as  in  the  adult.  In  the  fish  we  find  that  the  auditory  nerve 
goes  to  a  line  of  lateral  pressure  organs.  It  is  a  known 
fact  that  feeling  blends  with  hearing.  We  feel  vibrations 
up  to  24  to  40  V.  s.  a  second,  then  we  begin  to  hear  the 
vibratory  pressures  and  even  feel  them  above  1024  v.  s. 
Some  individuals  have  a  keener  sense  of  touch  than  others. 
The  duration  of  a  tuning  fork  held  by  thumb  and  fore- 
finger might  be  a  valuable  test  for  neurologists.  If  we 
did  not  hear  but  could  only  feel  a  vibrating  body  we 
could  soon  differentiate  low  vibrations  from  higher  ones, 
although  we  would  receive  no  sensation  of  tone. 

Before  examining  some  of  the  anatomic  facts  of  the 
organ  of  hearing  which  have  to  do  with  acoustics,  let  us 
consider  a  few  laws  of  pneumostatics  and  hydrostatics, 
for  we  have  to  study  the  effects  of  vibratory  pressure  in 
air  and  in  fluid.  I  have  already  shown*  that  vibratory 
pressure  has  largely  been  eliminated  in  solids  by  surround- 
ing the  cochlea  with  efficient  non-conductors  (cells  filled 
with  bone  marrow  and  air  cells)  and  currents  of  blood.    It 

♦Paper  on  Some  Observations  of  the  Acoustic  Function  of  the 
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is  easier  to  think  of  the  static  condition  of  water  than  that 
of  a  gas  like  air.  The  similarity  of  water  and  air  is  strik- 
ing. Both  are  made  up  of  gases,  and  oxygen  is  common  to 
both.  We  live  at  the  bottom  of  a  sea  of  atmosphere  of  a 
depth  of  one  hundred  miles  or  more,  which  varies  from  day 
to  day  and  hour  to  hour  as  the  barometer  records.  The 
birds  of  the  air,  correspond  to  the  fishes  of  the  sea,  while 
we  compare  to  the  lobsters  and  crabs.  Of  late  years  we  are 
attempting  to  fly.  The  falling  of  a  book  or  stone  causes 
waves  of  air  to  travel  in  all  directions  and  this  vibratory 
pressure  we  call  sound.  Vibrations  where  there  is  no  pres- 
sure causes  no  sound,  as  the  experiment  of  the  clock  in  the 
vacuum  proves,  but  a  perfect  vacuum  is  impossible  to  obtain, 
therefore  there  must  be  sound  if  there  is  the  least  pressure, 
although  such  sounds  could  not  be  heard  by  the  human 
ear.  As  we  go  higher  in  the  atmosphere  the  pressure  be- 
comes less,  for  example  in  climbing  a  mountain  or  ascend- 
ing in  a  balloon.  In  these  high  altitudes  sound  is  harder 
to  make  and  does  not  travel  so  fast  or  so  far.  The  sounds 
in  the  valley  are  heard  in  the  mountain,  but  sounds  of  the 
same  kind  on  the  mountain  are  not  heard  in  the  valley. 
The  denser  the  air,  the  further  a  given  sound  will  be  heard 
by  the  ear.  Did  you  ever  notice  that  patients  with  so-called 
catarrhal  deafness  due  to  inflammation  of  the  Eustachian 
tube  complain  of  their  deafness  in  damp  weather.  They 
blame  the  dampness  whereas  it  is  the  atmospheric  pressure 
they  should  blame ;  the  nearer  the  sea  level  such  patients 
live  the  better  for  their  ears,  because  there,  the  atmospheric 
pressure  is  at  its  maximum.  In  the  large  sense,  sound  or 
vibratory  pressure  does  not  travel  equally  in  all  directions 
but  travels  equally  in  all  directions  in  a  stratum  which  is 
subject  to  the  same  pressure,  provided  there  are  no 
air  currents  or  interfering  media  other  than  air.  A 
sound  of  equal  pitch  and  intensity  travels  farther  from  a 
high  pressure  to  a  low  pressure,  than  from  a  low  pressure 
to  a  high  pressure.  As  to  atmospheric  pressure,  we  must 
consider  it  practically  constant,  for  except  in  diseased  con- 
ditions it  does  not  play  much  part  in  acoustics. 

What  is  the  organ  of  Corti?  The  organ  of  Corti  is  a 
hydrostatic  dynamometer  and  registers  vibratory  pressures. 
For  years  we  have  been  trying  to  make  sound  vibrate  cer- 
tain elements  in  the  cochlea  as  though  we  had  a  piano  or 
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some  stringed  instrument  in  the  head  which  must  resonate 
to  the  sound  heard.  Sound  waves  travel  like  the  water 
waves  when  a  stone  is  thrown  into  a  pond.  If  one  is  not 
in  the  radius  of  the  air  waves  or  if  the  air  waves  are  not 
of  sufficient  amplitude  to  register  on  the  hydrostatic  dyna- 
mometer the  sound  is  not  heard.  Physics  teaches  us  that 
whatever  pressure  we  apply  to  a  fluid  in  a  closed  vessel,  the 
fluid  transmits  the  pressure  through  its  whole  substance, 
so  that  even  the  faintest  audible  sounds  must  register  on 
a  perfectly  equilibrated  system  such  as  we  have  described. 
The  auditory  hairs  in  the  basal  coil  register  only  vibratory 
pressures  which  correspond  to  high  tones,  while  the  audi- 
tory hairs  near  the  cupola  register  the  vibratory  pressures 
of  low  tones.  Each  auditory  hair  or  group  of  hairs  is 
sensitive  to  its  own  particular  vibratory  pressure  which 
when  stimulated  by  this  vibratory  pressure  sends  an  im- 
pulse to  the  cortex  where  tone  perception  takes  place  ac- 
cording to  the  education  of  the  brain  cortex  for  tones. 

Anatomic  considerations  of  the  organ  of  Corti.  We  have 
a  mound  with  about  385,000  sensory  hairs.  These  hairs 
are  within  the  tube  of  the  cochlea  which  is  in  no  way  in 
apposition  with  pressures  of  the  outside  world.  The  organ 
of  Corti  is  supported  on  a  water  bed  beneath  its  own  sup- 
porting basilar  membrane.  This  water  bed  is  the  perilymph 
of  the  scala  tympani.  Above  the  organ  of  Corti  is  the 
delicate  membrane  of  Reisner  which  is  the  transmitting 
membrane  of  vibratory  pressures  from  the  perilymph  to 
the  endolymph.  I  can  consider  the  tectorial  membrane 
only  as  a  protector  and  dampner.  In  the  physical  sense  it 
is  a  floating  body  immersed  in  a  liquid.  I  find  in  my  sec- 
tions of  the  human  tectorial  membrane  fibres  arranged  in 
a  transverse  and  longitudinal  manner.  There  are  many 
more  of  the  transverse  fibres  than  of  the  longitudinal.  We 
do  not  know  whether  our  fixing  reagents  give  us  a  false 
idea  of  this  structure.  It  may  be  an  artefact.  In  saying 
that  the  scala  vestibuli  is  above,  I  am  speaking  of  the 
microscopic  picture,  for  in  a  closed  cavity  filled  with  fluid, 
position  plays  no  part,  it  does  not  eff^ect  the  transmission 
of  vibratory  or  constant  pressures.  We  hear  standing  on 
our  heads  or  lying  down,  as  well  as  standing  on 
our  feet.  The  rods  of  Corti  give  strength  to  the  structure 
which  receives  pressure  from  above.    Let  us  consider  that 


FUNCTION  OF  MIDDLE  EAR  MUSCLES.  109 

we  have  an  equilibrated  middle  and  internal  ear  apparatus. 
Now  if  a  vibratory  pressure  of  80  v.  s.  sets  the  stapes  in 
vibration  in  the  vestibular  window,  then  this  vibratory 
pressure  travels  equally  in  all  directions  in  the  perilymph, 
around  the  membranous  semicircular  canals,  around  the 
utricle  and  saccule  and  up  the  scala  vestibuli  pressing 
equally  on  Reisner's  membrane  from  the  beginning  of  the 
cochlear  duct  to  the  end,  and  then  through  the  heliotrema, 
and  down  the  scala  tympani  pressing  on  the  cochlea  win- 
dow with  the  same  force  that  was  exerted  on  the  vestibular 
window.  The  area  of  the  vestibular  window  is  about  twice 
that  of  the  cochlea  window.  Dr.  A.  G.  Pohlman  of  Indiana 
University  found  the  proportion  was  1.7:8.5  in  one  and 
1.72:9  in  the  other  or  practically  2:1.  The  shape  of  the 
cochlea,  the  very  gradual  winding  staircase  containing  the 
cochlear  duct  35mm.  long  with  a  height  of  5mm.  from  base 
to  apex,  is  so  small,  that  depth  of  fluid  does  not  play  much 
part  in  the  acoustic  function.  It  is  evident  that  it  would 
take  more  pressure  to  influence  the  endolymph  by  way  of 
the  basilar  membrane  than  by  way  of  Reisner's  membrane. 
It  is  impossible  to  think  of  the  basilar  membrane  respond- 
ing to  vibratory  pressures.  Now  with  the  middle  ear  mus- 
cles at  work  preserving  equilibrium  and  a  perfect  equilib- 
rium of  the  internal  ear  fluids,  any  vibratory  pressure  will 
press  on  the  auditory  hairs  the  whole  length  of  the  cochlear 
duct  equally,  but  only  the  hairs  or  hair  sensitive  to  that 
particular  vibratory  pressure  will  be  stimulated.  Music 
does  not  need  to  be  reproduced  as  music  in  the  cochlea  to 
be  perceived,  because  all  vibratory  pressure  however  com- 
plicated is  registered  by  the  auditory  hairs.  The  combined 
vibratory  pressures  making  the  compound  sound  of  any 
one  moment  forms  a  wave  like  that  seen  when  the  style  of 
a  gramophone  carves  deeply  or  lightly  into  the  wax  never 
making  two  similar  waves.  Every  sound  makes  its  im- 
pression on  the  ear  if  of  sufficient  intensity  and  within  the 
field  of  hearing  to  be  registered  by  the  stapes  in  fluid.  Thus 
the  complex  vibratory  pressures  exerted  on  the  auditory 
hairs  of  the  conductor  of  an  orchestra  are  analyzed  as  to 
pitch,  intensity  and  timbre  at  any  one  moment.  Thus  the 
autoist  or  engineer  hears  a  new  vibratory  pressure  or  misses 
an  old  one  as  the  eye  analyzes  the  pressure  of  color,  light 
and  shade. 
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It  is  interesting  to  note  that  the  savage  thousands  of 
years  ago  in  rubbing  two  dry  sticks  together  stimulated  all 
his  senses  but  taste,  first  feeling,  then  hearing  and,  with 
the  heat,  odor  stimulating  the  sense  of  smell,  and  lastly  fire 
whose  light  stimulated  sight.  Thus  heat,  electricity,  sound 
and  light  are  all  vibratory  pressures  or  kinetic  energy  from 
some  one  source. 

The  membrana  tympani  is  shaped  like  a  megaphone. 
The  membrana  tympani  acts  like  a  screen  to  all  vibratory 
pressures  which  would  tend  to  act  directly  on  the  mem- 
brane of  the  cochlea  window.  If  the  intensity  of  a  sound 
is  great,  some  of  the  sound  passes  through,  and  if  the  sound 
is  vStill  more  intense,  all  other  sounds  less  intense  are 
drowned  out.  The  position  of  the  cochlea  window  mem- 
brane at  right  angles  to  the  foot  plate  of  the  stapes,  and 
the  fact  that  it  lies  at  the  bottom  of  a  short  tube,  is  probably 
for  protective  purposes.  The  middle  ear  pressure  acts 
equally  in  all  directions  and  those  intense  vibratory  pres- 
sures which  pass  through  the  membrana  tympani  act 
equally  in  all  directions  but  they  do  not  dash  against  the 
cochlea  membrane  directly.  These  vagabond  vibratory 
pressures  are  very  interesting.  The  screen  action  of  the 
membrana  tympani  may  be  demonstrated  by  placing  a  piece 
of  gold  beater's  skin  between  a  tuning  fork  and  the  ear.  It 
will  be  noticed  that  the  sound  grows  dimmer  when  the  mem- 
brane intervenes  and  increases  on  removal.  This  interfer- 
ence of  waves  is  seen  on  the  lee  side  of  the  boat.  A  mem- 
brane like  that  of  the  membrana  tympani  will  so  dampen 
the  tones  of  a  low  vibratory  pressure  that  the  intensity  of 
the  waves  passing  through  will  be  so  weak  that  no  tone  is 
heard.  Sounds  of  high  pitch  with  short  waves  and  great 
intensity  will  pass  through  less  changed  and  are  heard  in 
spite  of  the  membrana  tympani.  In  the  same  way  a  mem- 
brane will  cast  a  shadow  to  light  waves,  but  would  let  some 
light  through,  depending  on  the  intensity  of  the  light,  the 
character  of  light,  and  the  thickness  of  the  membrane  as 
well  as  its  color.  The  same  is  true  of  heat  and  electric 
waves. 

Jansen  in  1899  first  drew  my  attention  to  the  fact  that 
the  pathology  of  the  membrana  tympani  gave  no  indication 
of  the  acoustic  function  of  the  ear.  We  have  all  seen  drums 
of  deafness  and  where  the  voice  and  fork  tests  could  dis- 
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weighted  with  calcified  areas  when  there  was  no  complaint 
cover  no  limitation  in  the  field  of  hearing.  It  does  not 
matter  so  long  as  the  equilibrium  of  the  midle  ear  apparatus 
is  maintained.  If  we  look  upon  sound  as  a  vibration  which 
must  cause  some  part  of  the  organ  of  Corti  to  resonate, 
these  pathologic  conditions  cannot  be  accounted  for.  Time 
does  not  permit  of  accounting  for  all  conditions  in  the 
middle  ear.  A  patient  without  any  ossicles  often  hears 
better  than  a  patient  with  a  fixed  or  retarded  ossicular  ap- 
paratus. A  patient  without  drum  membrane,  malleus  or 
incus  but  with  a  moveable  foot  plate  still  hears  because  he 
has  hydraulic  balance  and  so  vibratory  pressures  register 
with  the  exception  of  the  low  tones  because  of  the  drum- 
ossicular  chain  apparatus,  which  Helmholz"  proved  trans- 
formed motions  of  great  amplitude  and  little  force  into  mo- 
tions of  small  amplitude  and  great  force.  Ankylosis  of 
the  stapes  plus  rigidity  of  the  cochlea  window  membrane 
by  new  growth  should  render  a  person  deaf  to  all  vibratory 
pressures.  I  have  seen  many  patients  whose  hearing  had 
been  made  worse  by  irrational  treatment  and  I  know  of  two 
cases  where  commotio  labyrinthi  had  been  caused  by  great 
intratympanic  pressures.  If  you  inflate  the  middle  ear 
with  a  gentle  squeeze  of  the  Politzer  bag  you  cannot  im- 
prove matters  by  increasing  the  pressure.  I  have  known 
otologists  to  use  a  pressure  of  40  pounds  on  the  middle 
ear.  Never  use  air  tank  pressures.  The  thickness  of  the 
membrana  tympani  is  not  an  index  to  the  membrane  of  the 
cochlea  window,  and  besides  the  danger  in  wrecking  the 
organ  of  G)rti  there  is  great  danger  of  stretching  ligaments 
and  rupturing  membranes  or  bands  with  resulting  bleed- 
ing. From  these  ruptures  new  connective  tissue  is  formed 
and  finally  contraction  of  the  scar  tissue  renders  the  equilib- 
rium less  efficient  and  deafness  rapidly  progresses. 

In  conclusion,  I  hope  I  have  gained  a  bit  of  truth  in  this 
interesting  subject.  If  I  have  not  I  hope  it  will  stimulate 
others  to  think  along  these  lines.  A  rational  conception  of 
how  we  hear  will  help  us  in  our  treatment  of  all  forms  of 
deafness. 
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XVI. 

EXPERIMENTAL  NYSTAGMUS  AND  AN  APPLICA- 
TION OF  ITS  PRINCIPLES  TO  A  DIAGNOSIS 
OF  LESIONS  OF  THE  INNER  EAR 
AND  CEREBELLUM. 

By  Wm.  B.  Chamberun.  M.  D., 
Cleveland. 

Nystagmus  is  the  name  applied  to  any  oscillating  movements 
of  the  eyeballs.  It  is  a  reflex  and  is  involuntary,  though  cases 
of  voluntar>'  nystagmus  have  been  reported.  Observation  has 
shown  that  all  oscillating  movements  of  the  eyes  are  not  of  like 
character,  but  that  all  can  be  classed  under  two  distinct  and 
separate  groups.  The  first  is  the  undulating  nystagmus.  In 
this,  both  movements,  the  excursion  from  and  the  return  to  any 
fixed  point,  are  equal  both  in  "extent  and  in  velocity.  The 
second  is  the  rhthymical  nystagmus.  In  this,  the  movements 
are  not  undulating,  but  follow  each  other  with  a  distinct  jerk- 
ing motion.  Closer  observation  reveals  that  in  this  second 
variety  a  cycle  (the  departure  from  and  the  return  to  a  fixed 
marginal  point)  is  composed  of  two  distinct  movements;  one 
fairly  slow  and  deliberate,  the  other  quick  and  jerky,  but  both 
of  equal  extent.  Successive  complete  cycles  are  equal  as  re- 
gards time,  that  is,  the  time  of  the  slow  plus  the  time  of  the 
quick  component  in  one  cycle  is  equal  to  that  of  any  other,  and 
the  nystagmus  is  therefore  called  rhthymical.  In  addition,  the 
nystagmus  may  be  designated  as  horizontal,  rotatory,  vertical 
or  oblique,  names  which  will  be  referred  to  later.  With  the 
first  or  undulating  nystagmus  this  paper  is  not  concerned,  but 
consideration  will  be  devoted  entirely  to  the  second  or 
rhthymical  nystaginus;  its  experimental  production,  distin- 
guishing characteristics,  and  observation  in  pathologic  con- 
ditions. 

TERMINOLOGY. 

.^s  before  mentioned,  the  rhthymical  nystagmus  possesses 
certain  definite  characteristics.  First  of  all,  it  consists  of  two 
movements,  a  rapid  and  a  slow.    The  rapid  movement  or  com- 
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ponent  may  be  in  any  direction,  though  it  is  usually  to  the 
right  or  left.  The  slow  movement  would  accordingly  lie  in  the 
direction  opposite  (the  left  9r  right).  This  direction  of  the 
quick  component  is  important  from  a  diagnostic  point  of  view, 
as  the  nystagmus  is  designated  as  nystagmus  to  the  right,  or 
nystagmus  to  the  left,  according  as  this  quick  component  falls 
to  the  right  or  to  the  left  side.  It  is  further  designated  as 
horizontal  if  the  plane  of  the  movement  lies  in  or  parallel  to 
a  second  plane  passing  through  the  pupils  of  both  eyes.  It  is 
called  vertical  if  the  plane  of  the  nystagmus  is  at  right  angles 
to  this  plane,  and  oblique  if  the  plane  of  the  movement  inter- 
sects the  horizontal  plane  at  less  than  a  right  angle  or  90°. 
We  still  have  a  variety  of  frequent  occurrence,  the  rotatory 
nystagmus.  If  we  conceive  of  two  meridians  passing  vertically 
through  each  pupil,  nystagmus  of  a  rolling  character  will  be 
designated  as  rotatory  nystagmus  to  the  right,  of  a  rotatory  nys- 
tagmus to  the  left,  according  as  the  quick  component  impels 
the  upper  end  of  this  supposed  meridian  to  pass  to  the  right 
or  to  the  left.  In  addition  to  the  above  mentioned  pure 
varieties,  we  may  have  also  a  variety  of  combinations,  that 
most  frequently  observed  being  a  combination  of  the  rotatory 
with  the  horizontal. 

Within  the  limits  of  the  present  paper,  it  would  be  impossible 
to  consider  the  various  theories  of  the  cause  of  nystagmus 
and  the  paths,  afferent  and  efferent,  together  with  the  centers 
through  which  the  impulses  are  transmitted;  but  we  will  pro- 
ceed at  once  to  a  study  of  experim'ental  nystagmus  and  then 
to  a  study  of  that  noticed  in  pathologic  conditions,  with  some 
reference  to  the  application  to  the  pathological  of  the  principles 
derived  from  the  experimental. 

NYSTAGMUS  F?OM  TURNING. 

If  a  subject  is  placed  upon  a  revolving  stool  in  the  sitting 
posture  and  turned  to  the  right,  that  is  clockwise,  the  hands 
moving  in  a  horizontal  plane,  the  following  phenomena  will 
be  observed :  During  the  turning  there  will  be  a  slow  move- 
ment of  the  eyes  to  the  left  (in  the  direction  opposite  to  the 
turning),  and  this  slow  movement  to  the  left  will  be  followed 
by  a  quick  and  jerking  movement  to  the  right  (in  the  direction 
of  the  turning).  If  now  the  turning  is  stopped  and  the  move- 
ments are  again  observed,  we  will  find  that  the  quick  component 
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is  directed  not  to  the  rigfit,  but  to  the  left,  and  that  the  slow 
component  is  directed  to  the  right.  In  other  words,  we  have 
a  complete  reversal  of  the  conditions  previously  observed — a 
nystagmus  to  the  right  replaced  by  a  nystagmus  to  the  left. 
The  observation  of  the  nystagmus  during  the  turning  can  only 
l>e  accomplished  by  placing  the  patient  upon  a  revolving  plat- 
form sufficiently  large,  so  that  the  observer  can  take  his  posi- 
tion on  the  platform  at  the  same  time.  This  involves  not  only 
considerable  inconvenience,  but  also  much  space  and  fairly 
costly  apparatus.  Observation  is  accordingly  practically  limited 
to  the  nystagmus  present  after  the  turning  has  ceased.  This 
is  not  in  reality  an  observation  of  the  nystagmus,  but  of  the 
after-nystagmus,  though  results  obtained  from  it  are  quite  as 
valuable  and  instructive  as  those  obtained  from  the  nystagmus 
itself. 

If  we  observe  this  experimental  nystagmus  still  further  we 
notice  other  characteristics.  If,  as  before,  we  revolve  the 
patient  to  the  right,  obtaining  thereby,  on  cessation,  a  nystag- 
mus to  the  left,  we  may  find  this  nystagmus  very  slight  if  the 
glance  of  the  patient  is  directed  straight  ahead.  It  will  reach 
its  maximum  if  the  patient  converges  both  eyes  on  the  finger 
tip,  held  say  twelve  inches  from  the  eye  and  in  the  extreme 
left  position,  but  will  disappear  entirely  if  the  glance  is  directed 
to  the  right,  though  the  eyes  are  still  in  convergence.  In  other 
words,  glance  in  the  direction  of  the  quick  component  increases 
the  nystagmus ;  glance  straight  ahead,  or  in  the  direction  oppo- 
site to  the  quick  component,  weakens  it  or  causes  it  to  dis- 
appear. In  many  cases  the  nystagmus  may  be  very  slight 
and  may  be  better  observed  if  a  strong  light,  as  from  an  or- 
dinary head  mirror,  is  thrown  directly  into  the  eyes. 

.Alterations  in  position  of  the  head  during  the  motion  give 
alteration  in  the  nsytagmus.  For  example,  tilting  the  head 
strongly  forward  at  an  angle  of  90  degrees  to  the  axis  of  the 
body  or  the  axis  of  motion  gives  rotator\'  nystagmus,  while 
tilting  the  head  to  the  right  or  left  shoulder  changes  the  nys- 
tagmus to  vertical.  Different  varieties  of  nystagmus  also  give 
different  sensations.  The  sensation  of  turning  produced  during 
the  horizontal  nystagmus  is  replaced  by  a  sensation  of  falling 
if  the  nystagmus  is  vertical,  and  tilting  with  turning  if  the 
nystagmus  is  oblique. 

It  is  a  matter  of  common  experience,  that  continued  turn- 
ing gives  both  during  the  turning  as  well  as  after  its  cessa- 
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tion,  first  of  all,  a  sensation  of  dizziness.  The  objects  may  seem 
to  revolve  about  the  observer  or  he  himself  may  seem  to  re- 
volve as  well.  If  the  turning  has  been  extreme,  this  dizziness 
is  followed  by  nausea,  vomiting,  disturbances  of  equilibrium, 
and  even  loss  of  consciousness.  These  sensations  are  frequent- 
ly varied  in  children  by  placing  one  ear  on  the  top  of  an 
upright  cane  and  running  rapidly  about  it.  This  would  be 
equivalent  to  placing  the  head  on  the  shoulder  and  would  give 
a  sensation  of  falling,  with  vertical  nystagmus  as  previously 
described. 

NYSTAGMUS  DURING  MOTION. 

If  one  sits  in  a  railway  coach  and  looks  out  of  the  window, 
for  example,  with  the  right  side  directed  toward  the  engine 
or  in  the  direction  of  motion,  he  himself  will  of  course  be 
moving  from  left  to  right;  the  objects  on  the  ground  will 
seem  to  be  moving  from  right  to  left.  If  he  now  fixes  suc- 
cessive objects  in  passing  them,  and  keeps  them  within  the 
limits  of  his  vision  as  long  as  possible,  there  will  be  observed 
a  slow  movement  of  the  eyes  in  the  direction  of  the  moving 
objects — from  right  to  left.  This  slow  movement  will  be  fol- 
lowed by  a  quick  movement  in  the  direction  of  the  advancing 
train,  or  from  left  to  right.  There  will  be,  in  other  words,  a 
nystagmus  to  the  right.  Similar  results  will  follow  if  the  ob- 
server stands  upon  the  ground  and  faces  a  train  passing  to  the 
left,  fixing  successive  objects  on  the  train  as  it  passes  him. 

CALORIC  NYSTAGMUS. 

Experiments  with  heat  or  cold  are  best  performed  with 
large  perforations  in  the  tympanic  membranes,  though  good 
results  may  also  be  obtained  in  experiments  on  those  in  whom 
the  membrana  tympani  is  still  intact.  For  this  purpose,  a 
Hartman  attic  syringe  is  used.  Attached  to  the  syringe  is  a 
rubber  tube  one  or  two  feet  long  and  armed  with  a  Politzer 
bag  filled  with  hot  or  cold  water.  If  hot  water  is  used,  it  must 
be  above  the  body  temperature  and  below  110  degrees,  the 
usual  maximum  point  of  toleration,  though  higher  degrees  may 
be  borne  by  some  patients.  Cold  water  at  a  much  greater  varia- 
tion from  the  normal  is  easily  borne.  For  this  reason,  nystag- 
mus can  be  produced  by  cold  in  many  cases  in  which  hot  water 
produces  no  effect  whatsoever. 
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With  the  apparatus  above  described,  let  us  now  inject  the 
right  ear  of  a  patient  with  hot  water.  This  is  usually  per- 
formed by  an  assistant  while  the  observer  faces  the  one  ob- 
served. After  the  injection  has  proceeded  for  some  moments, 
the  length  of  time  varying  somewhat  in  different  individuals, 
if  the  patient's  glance  is  directed  toward  the  right,  the  side  uf 
the  injected  ear,  a  quick  rolling  movement  of  the  eyes  toward 
the  rii,Oit  side  will  be  observed.  This  quick  movement  toward 
the  right  will  l)e  followed  by  a  slow  movement  of  equal  excur- 
sion to  the  left.  We  have  produced  experimentallv  a  rotatory 
nystagmus  to  the  right.  Substitution  now  of  cold  for  hot  water 
gives  the  opposite  nystagmus  or  nystagmus  to  the  left.  Similar 
results  may  be  obtained  by  syringing  the  opposite  ear.  Hot 
water  then  in  the  right  ear  gives  the  same  result  as  cold  water 
in  the  left  and  vice  versa.  If  now  both  ears  are  injected  un- 
der like  conditions  with  water  of  the  same  temperature,  we 
obtain  no  nystagmus  at  all.  It  is  interesting  in  this  connection 
to  note  that  water  at  say  a  temperature  of  105  degrees,  which 
has  previously  produced  a  well-marked  nystagmus  in  an  in- 
dividual, will  produce  no  nystagmus  at  all  if  the  patient  is 
suffering  with  an  abnormally  h'gh  temperature,  for  example, 
103  or  104  degrees.  The  variation  from  the  body  temperature 
is  too  slight  to  produce  any  marked  reaction. 

Usually  if  the  nystagmus  is  marked,  dizziness,  together  with 
loss  of  equilibrium,  is  an  accompaniment.  This  fact  may  ex- 
plain an  observation  of  frequent  occurrence  both  of  the  gen- 
eral practitioner  as  well  as  the  specialist.  On  syringing  the 
car  of  a  pat  ent  for  the  removal  of  impacted  cerumen,  especially 
if  the  injection  has  been  long  continued,  the  patient  will  not 
infrequently  complain  of  dizziness  and  on  rising  he  may  for  a 
few  minutes  be  unable  to  cross  the  floor  without  staggering 
or  even  fall  ng.  ''^bis  might  be  a  result  of  either  the  abnormal 
heat  or  cold  or  of  the  pressure  as  well.  That  nystagmus  from 
heat  or  cold  apart  from  pressure  can  be  produced  however,  can 
easily  be  shown  by  substituting  for  the  water,  hot  or  cold  air 
or  ether  fumes. 

PRESSURE. 

Nystagmus  can  be  produced  by  compression  or  e-xhaustion 
of  the  air  in  the  external  canal  or  even  by  pressure  on  the 
tragus,  as  in  cases  of  labyrinthine  fistula.  It  can  also  be 
produced  by  direct  pressure  on  the  head  of  the  stapes.     The 
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movements  in  many  cases  are  exceedingly  small  and  in  others 
entirely  wanting.  There  is  no  uniformity  in  the  results  ob- 
tained so  that  this  method  at  present  is  of  little  advantage  from 
a  diagnostic  view-point,  except  in  the  examination  of  cases 
of  suspected  openings  into  the  semicircular  canals. 

GALVANIC  NYSTAGMUS. 

If  the  anode  or  positive  pole  of  a  galvanic  battery,  armed 
with  a  small  electrode,  is  placed  upon  the  right  tragus,  and  the 
kathode  or  negative  pole,  armed  with  a  large  electrode,  is  held 
in  the  hand  of  the  patient,  during  the  passage  of  fifteen  to 
twenty  milliamperes  of  current,  nystagmus  can  easily  be  pro- 
duced. This  will  consist  of  a  quick  rolling  movement  of  the 
eyes  to  the  opposite  or  unstimulated  side  and  a  slow  return 
to  tlie  right  or  side  of  stimulation.  The  nystagmus,  however, 
will  only  be  observed  with  glance  to  the  extreme  left  (in  the 
direction  of  the  quick  component)  and  not  when  the  glance  is 
straight  ahead  or  to  the  right.  It  will  not  be  pure  rotatory  in 
character,  but  mixed  with  this  element  will  be  a  slight  horizon- 
tal element  as  well. 

Anode  to  the  right  ear  then  gives  nystagmus  to  the  left.  If 
now  the  electrodes  be  transposed,  the  kathode  being  placed 
upon  the  ear  while  the  anode  is  held  in  the  hand,  the  resulting 
nystagmus  will  be  reversed.  The  quick  component  will  be 
toward  the  right,  the  slow  toward  the  left,  and  the  nystagmus 
will  be  observed  only  when  the  eyes  are  in  the  extreme  right 
position.  Instead  of  nystagmus  to  the  left,  we  have  now  a 
nystagmus  to  the  riglit.  By  comparing  the  results  previously 
obtained  with  heat  and  coldf  we  find  that  the  anode  has  the 
same  effect  as  syringing  the  ear  with  cold  water,  the  kathode 
the  same  as  syringing  with  hot  water. 

Patients  with  galvanic  nystagmus  show  a  well-marked  reac- 
tion. If  placed  in  tbe  Romberg  position,  that  is,  in  the  standing 
posture  with  eyes  closed  and  feet  together,  with  nystagmus 
to  the  left  they  fall  to  the  right ;  with  nystagmus  to  the  right 
they  fall  to  the  left.  In  other  words,  they  fall  in  the  direction 
of  the  slow  component.  Turning  fhe  head  about  a  vertical 
axis,  to  the  right  or  left,  will  cause  them  to  fall  either  for- 
wards or  backwards,  according  as  the  slow  component  falls  in 
either  of  these  directions. 
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PATHOLOGIC  CASES. 

We  come  finally  to  a  study  of  pathologic  cases — to  an  ap- 
plication as  it  were  of  some  of  the  observations  already  made. 
Possibly  the  subject  may  be  made  clearer  by  an  hyp>othesis 
and  an  illustration. 

Let  us  take  a  uniform  bar,  for  example,  six  feet  in  length,  and 
balance  it  at  the  center.  Now  let  us^uspend  from  each  end 
a  weigtjt  of  ten  pounds.  The  bar  will  remain  in  balance.  This 
balance  may  represent  the  equilibrium  of  the  normal  eyes  in 
which  no  nystagmus  is  present ;  and  the  ten  pounds  the  aggre- 
gate stimuli  coming  from  both  sets  of  semicircular  canals. 
If  the  ears  are  normal,  these  stimuli  will  be  equal,  and  the  eyes 
will  remain  at  rest  To  the  right  arm  of  the  bar  let  us  now 
add  a  weight  of  one  pound.  The  bar  no  longer  remains  at 
rest,  but  declines  sharply  to  the  right  side.  So  with  a  laby- 
rinthine fistula  on  the  right  side,  and  with  it  a  circumscribed 
inflammation,  we  have  an  increase  of  the  stimuli  coming  from 
the  right  vestibule  and  there  results  a  nystagmus  to  the  right. 
This  nystagmus  will  be  rotatory  and  rhythmical  in  character 
and  will  be  increased  by  vision  to  the  right  or  in  the  direction 
of  the  quick  component.  Let  now  this  circumscribed  inflam- 
mation become  diffuse,  thereby  destroying  completely  the  func- 
tion of  the  right  semicircular  canals,  or  let  them  be  obliterated 
by  operative  interference,  and  the  nystagmus  previously  di- 
rected to  the  right  is  at  once  changed  to  a  nystagmus  to  the 
left.  Here,  as  the  result  of  all  stimuli  from  the  right  vestibule 
being  lost,  the  nystagmus  is  extreme  and  manifests  itself  not 
only  with  vision  to  the  left,  but  with  vision  straight  ahead  and 
to  the  right  as  well.  This  extreme  nystagmus  persists  for  some 
days.  It  grows  gradually  weaker,  however:  first  the  nystag- 
mus with  vision  to  the  right  is  lost,  next  that  with  vision 
straight  ahead,  and  ultimately,  after  a  much  longer  interval,  the 
nystagmus  with  vision  to  the  left.  We  have  in  such  cases  a 
quantitative  estimate  of  the  nystagmus.  Returning  to  our  illus- 
tration of  the  balanced  bar — the  weight  of  eleven  pounds  on 
the  right  arm  has  been  completely  removed  and  the  counter- 
weight on  the  left  arm  is  unopposed.  The  bar  assumes  the 
vertical  or  extreme  position.  As  the  organism  gradually  be- 
comes accustomed  to  the  loss  of  stimuli  from  the  right  side; 
as  eyes,  cerebellum  and  muscles  compensate  for  the  loss  of 
stimuli  from  the  right  vestibule,  the  result  is  a  gradual  return 
to  the  normal.    The  nystagmus,  and  with  it  the  dizziness,  dis- 
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appears.  We  can  represent  the  condition  with  the  bar  by 
gradually  decreasing  the  weight  upon  the  left  arm.  When  all 
weigiht  has  been  removed,  the  bar  again  assumes  the  horizontal 
or  first  position. 

In  a  condition  of  hyperirritation,  as  in  a  suppurative  otitis 
with  circumscribed  inflammation  following  labyrinthine  fistula, 
if  the  left  ear  was  normal,  the  persistence  of  function  of  the 
labyrinth  on  the  right*side  could  easily  be  demonstrated. 
Water  above  body  temperature  would  increase  the  nystagmus, 
water  below  body  temperature  would  cause  it  to  diminish  in 
intensity  or  even  to  disappear.  After  destruction  of  the  laby- 
rinth by  operation  or  by  diffuse  suppuration,  neither  heat  nor 
cold  would  produce  any  effect  whatever,  tliough  the  ear  would 
still  react  to  the  galvanic  stimulation.  /We  might  conclude  from 
this,  that  the  destructive  process  had  involved  the  endings  of 
the  vestibular  branch  of  the  auditory  nerve,  but  not  the  nerve 
fibers  themselves. 

In  these  cases  of  irritative  lesions,  followed  by  destruction 
of  the  labyrinth,  the  position  in  bed  is  interesting,  characteristic 
and  also  of  diagnostic  importance.  The  patient  has  an  irritative 
lesion  on  the  right  side  and  with  it  a  nystagmus  to  the  right. 
He  lies  on  the  right  side  with  face  toward  the  piUow.  In 
this  position,  the  eyes  are  involuntarily  turned  toward  the  left 
or  from  the  pillow — the  nystagmus  and  with  it  the  consequent 
dizziness  and  discomfort  are  decreased  by  so  doing.  If  now  the 
function  of  the  right  labyrinth  is  destroyed,  there  results  a 
nystagmus  to  the  left.  The  causes  which  formerly  induced 
him  to  lie  on  the  right  side  now  impel  him  to  reverse  his  posi- 
tion. As  the  nystagmus  gradually  disappeiars  the  patient  again 
assumes  the  usual  position  in  bed  and  manifests  no  preference 
for  any  special  position. 

Ear  nystagmus  then  possesses  the  following  characteristics  : 

(1)  It  is  rhythmical  in  character — successive  cycles  being 
equal  as  regards  time  and  extent. 

(2)  Each  cycle  consists  of  two  distinct  movements,  a  quick 
and  a  slow.  The  nystagmus  is  also  of  the  rotatory  type, 
though  we  may  have  the  horizontal  as  well  or  even  a 
combination  of  the  two. 

(3)  Glance  in  tlie  direction  of  the  quick  component  in- 
creases the  nystagmus ;  glance  in  the  direction  of  the 
slow  component  lessens  or  destroys  it. 

If  we  now  compare  experimental  nystagmus  with  that  ob- 
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served  in  patholc^c  conditions,  we  note  the  following  fxiints 
of  similarity:  hot  water  injections,  kathode  stimulation  and 
irritative  lesions  all  give  nystagmus  to  the  stimulated  or  dis- 
eased side ;  cold  water  injections,  anode  stimulation  and  de- 
structive lesions  all  give  nystagmus  to  the  opposite  or  sound 
side.  We  may  conclude  then  that  heat  and  kathode  stimula- 
tion, being  similar  in  their  effect  to  an  irritative  lesion,  cause 
an  increase  in  the  stimuli  from  the  labyrinth  involved :  while 
anode  stimulation  and  cold,  acting  similarly  to  destructive 
lesions,  cause  a  decrease  of  the  stimuli;  they  exercise,  as  it 
were,  a  benumbing  or  paralyzing  effect  upon  the  labyrinth  with 
which  they  come  in  contact. 

XVSTACMUS  IN  CEREBELLAR  DISEASE. 

As  in  vestibular  disease,  so  also  do  we  find  nystagmus  in 
lesions  of  the  cerebellum.  In  these  cases,  the  nystagmus  is  of 
extreme  value  in  making  a  differential  diagnosis.  .\'ystagmus 
of  cerebellar  origin,  is  similar  to  that  of  peripheral  origin.  Its 
seat  may  be  localized  in  doubtful  cases  by  an  exact  examination 
of  the  function  of  the  vestibular  apparatus,  that  is,  by  turning, 
or  by  injecting  hot  or  cold  water.  Let  us  now  consider  the 
nystagmus  in  that  disease  of  the  cerebellum  most  closely  asso- 
ciated with  labyrinthine  suppuration — in  cerebellar  abscess. 

Nystagmus  in  cerebellar  abscess  may  be  toward  the  sound 
or  toward  the  diseased  side.  That  toward  the  diseased  side, 
however,  greatly  predominates.  Cerebellar  abscess  is  usually 
found  in  connection  with  labyrinthine  suppuration,  so  both 
factors,  the  labyrinth  and  the  cerebellum,  would  play  a  role 
in  producing  nystagmus.  We  must  accordingly  differentiate 
among  the  following  possibilities : 

(1)   With  nystagmus  to  the  diseased  side,  we  may  have 

(a)  A  circumscribed  labyrinthine  suppuration,  or 

(b)  A  cerebellar  abscess. 

With  a  circumscribed  suppuration,  the  labyrinth  would  still 
l>e  excitable  and  would  react  to  heat  and  cold.  We  would 
have  also  the  signs  of  a  labyrinthine  fistula — aspiration  and 
compression  of  the  air  in  the  external  auditory  canal  would 
cause  movements  of  the  eyeballs.  If,  however,  the  reaction 
from  heat  and  cold  was  lost,  we  might  still  have  reaction  to 
pressure  and  to  galvanic  stimulation.  In  this  case  the  diag- 
nosis from  the  nystagmus  could  not  be  made.    In  such  a  case, 
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with  nystagmus  to  the  diseased  side  and  reaction  to  the  press- 
ure and  galvanism,  but  not  to  heat  and  cold,  the  labyrinth  oper- 
ation would  be  performed  immediately  after  the  radical.  After 
removal  of  the  labyrinth  if  the  nystagmus,  formerly  directed 
toward  the  diseased  side,  should  then  be  directed  to  the  sound 
side,  the  diagnosis  of  labyrinthine  suppuration  without  involve- 
ment of  the  cerebellum  could  be  made. 

Cases  of  cerebellar  abscess  in  the  experience  of  the  Politzer 
clinic  do  not  occur  in  connection  with  circumscribed  labyrinthine 
suppuration,  but  with  labyrinthine  suppuration  of  a  diffuse  or 
general  character.  To  carry  our  supposition  then  still  further, 
if,  after  operation  upon  the  diseased  labyrinth,  a  nystagmus 
was  still  directed  to  the  diseased  side,  and  did  not  change 
toward  the  sound  side,  then  the  nystagmus  must  come  from 
some  intracranial  origin.  For  a  sound  vestibule,  if  the  oppo- 
site vestibule  is  destroyed  and  the  cerebellum  is  not  involved, 
must  always  cause  a  nystagmus  to  its  own  side. 

Our  first  hypothesis  was  with  a  nystagmus  to  the  diseased 
side  and  vestibule  still  reacting.  Our  second  hypothesis  is 

(2)  With  a  nystagmus  to  the  diseased  side  and  the  vestibule 
no  longer  capable  of  stimulation. 

In  this  case,  the  nystagmus  to  the  diseased  side  must  be 
intracranial,  and  this  intracranial  stimulation  must  be  greater 
than  the  stimulation  from  the  opposite  and  intact  vestibule; 
for,  as  shown  before,  if  unopposed  an  intact  vestibule  will 
always  cause  a  nystagmus  to  its  own  or  to  the  sound  side.  The 
nystagmus  to  the  diseased  side  could  only  point  to  a  diagnosis 
of  cerebellar  abscess.  In  such  a  case,  due  attention  would,  of 
course,  be  given  to  pulse,  temperature  and  the  remaining  points 
in  the  diagnosis  of  cerebellar  involvement. 

There  exists  now  a  third  possible  combination  of  nystagmus 
with  suspected  cerebellar  abscess. 

(3)  The  nystagmus  is  not  toward  the  diseased,  but  toward 
the  sound  side  and  the  labyrinth  is  not  excitable. 

The  nystagmus  here  could  be  of  either  vestibular  or  intra- 
cranial origin  and  diagnosis  from  the  nystagmus  could  not  be 
made.  In  this  case  the  cerebellar  suppuration  would  have 
proceeded  so  far  that  all  function  of  the  cerebellum  on  the 
diseased  side  was  lost. 

If  only  the  labyrinth  is  diseased,  after  operation  the  nystag- 
mus is  extreme  and  is  directed  to  the  sound  side.  As  before 
mentioned,  it  decreases  gradually  and  ultimately  disappears. 
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If.  however,  a  cerebellar  abscess  is  associated  with  the  laby- 
rinthine suppuration,  the  nystapnus  after  operation  does  not 
decrease  in  intensit>'.  but  increases  instead.  It  is  reversed  and 
directed  toward  the  diseased  side.  In  this  case  its  intracranial 
origfin  can  be  diagnosed  with  certainty. 

CONCLUSIONS. 

Semicircular  canals  and  cerebellum  both  play  a  joint  part  in 
the  perception  of  equilibrium.  That  other  factors  participate 
strongly  is  shown  by  the  return  to  the  normal  after  loss  of 
stimuli  from  these,  organs. 

Disturbances  in  the  function  of  vestibule  and  cerebellum 
cause  disturbances  of  equilibrium  and  also  produce  a  nystagmus 
having  certain  definite  characteristics.  We  might  represent 
the  condition  graj^ically,  as  follows : 

Right.  Left. 

1)  Normal  vestibule  4-  normal  cerebellum  z=  normal  vestibule  -f  normal  cerebellum. 

2)  Stimulated    vest.  4-  normal  cerebellum  >  normal  vestibule  4-  normal  cerebellum. 

3)  Destroyed     vest.  +  normal  cerebellum  <  normal  vestibule  4-  normal  cerebellum. 

4)  Destroyed     vest.  4-  stim.      cerebellum  >  normal  vestibule  4-  normal  cerebellum. 

5)  Destroyed     vest.  4-  dest.      cerebellum  <  normal  vestibule  4-  normal  cerebellum. 

(2)  Would   represent  the  condition   in   a  circumscribed  labyrinthine  suppuration 
»n  the  right. 

(3)  Would  represent  the  condition  in  a  diffuse  labyrinthine  suppuration  on  the 
•Ight 

(4)  Would  represent  the  condition  In  a  destroyed  vestibule  with  cerebellum  ab- 
icosn  on  the  right. 

(6)   Would  represent  the  condition  in  a  destroyed  vestibule  with  destroyed  oere- 
)ellam  on  the  right. 

This  paper  can  only  be  offered  with  an  apology.  Many 
things  of  importance  are  only  mentioned — others,  for  example, 
the  disturbances  of  equilibrium  and  the  question  of  nystagmus 
in  the  deaf  and  dumb  and  the  signs  of  labyrinthine  involvement 
in  Meniere's  disease  are  not  even  referred  to.  But  it  has 
seemed  essential  to  me  for  any  clear  understanding  of  the 
subject  to  give  at  first  as  it  were,  a  bird's-eye  view  of  the  whole 
ratber  than  an  exhaustive  discussion  of  a  single  part — the  only 
alternative  possible  in  such  a  paper.  The  subject  of  nystagmus 
with  reference  to  diseases  of  the  ear  is  still  in  its  infancy 
and  the  problems  associated  with  it  cannot  help  but  increase 
both  in  number  and  importance  as  time  goes  on. 

In  conclusion,  I  wish  to  express  my  thanks  to  Priv.  Doc. 
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Heinrich  Neumann  and  Dr.  Robert  Barany,  assistants  in  the 
clinic  of  Hofrath  Prof.  Dr.  Politzer  in  Wien. 

I  wish  also  to  mention  the  articles,  "Der  Otitische  Klein- 
himabszess,"  by  Dr.  Neumann,  and  "Untersuchungen  ueber 
den  vom  Vestibularapparat  des  Ohres  reflektorisch  ausgeloesten 
rhythmischen  Nystagmus  und  seine  Begleiterscheinungen,"  by 
Dr.  Barany.  These  two  articles  I  have  used  freely,  and  that 
of  Dr.  Neumann  with  reference  to  nystagmus  in  cerebellar 
abscess  I  have  quoted  in  part.  The  article  by  Dr.  Barany  con- 
tains an  exhaustive  list  of  the  literature  on  the  subject. 
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VACCINE  THERAPY  IN  OTOLOGY  AND  RHINO- 
LARYNGOLOGY. 

By  Robert  Levy,  M.  D-, 

Denver. 

The  study  of  immunity  to  and  protection  against  disease 
followed  by  its  natural  application  in  the  development  of 
vaccine  therapy  opens  up  a  field  for  thought  and  scientific  re- 
search which  is  practically  limitless.  Based  upon  the  utiliza- 
tion of  natural  physiologic  function,  vaccine  therapy;  if  con- 
sidered in  its  purely  theoretic  conception,  presents  a  vista  of 
beautiful  pictures  of  prophylactic  and  remedial  results  offered 
by  no  other  therapeutic  invention.  The  bacteriologic  study 
of  this  subject  is  replete  with  interest,  but  so  technical  and  pro- 
found that  only  the  student  trained  in  this  department  of 
science  can  grasp  its  numerous  problems.  As  otologists  and 
laryngologists  we  are  chiefly  concerned  in  its  clinical 
aspects  and  practical  application.  It  becomes  our  duty, 
however,  to  familiarize  ourselves  to  some  extent  at  least 
with  the  fundamental  theories  upon  which  treatment  of 
diseases  by  this  method  is  based  and  its  rationale. 

Richardson^  states  that  the  great  mass  of  bacterial  diseases 
still  remains  outside  the  antitoxin  category  and  that  specula- 
tion has  been  forced  to  seek  other  theories  to  explain  im- 
munity acquired  after  infection  with  various  cocci.  Trudeau' 
calls  attention  to  the  unsatisfactory  state  of  this  question  by 
outlining  the  position  assumed  by  the  two  theories  at  present 
in  vogue,  namely,  that  of  the  specific  immunity  to  the  action 
of  the  microorganism  itself  and  that  of  the  immunization  to 
the  chemical  poison  of  the  microorganism.  In  the  first  a 
stimulation  of  our  defensive  resources  is  attempted.  In  the 
second  toxin  tolerance  is  to  be  desired.  In  this  connection 
it  must  be  remembered  that  antitoxins  are  applicable  only  to 
soluble  toxins,  as  m  the  cases  of  diphtheria  and  tetanus,  but 
that  for  endotoxins  which  are  insoluble,  the  leucocytes  play 
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an  important  role  and  the  antibodies  here  required  represent 
agglutinins,  preciptitins,  bacteriocidal  and  bacteriolytic  sub- 
stances and  opsonins.  The  application  of  our  remedy,  both 
as  to  indication  for  its  use  and  its  dosage,  might  be  made 
fairly  accurate  could  it  be  definitely  demonstrated  by  which 
of  these  theories  practical  results  had  been  obtained.  It  was 
hoped  that  Wright's  opsonic  index  might  prove  a  reliable 
method  of  measuring  the  degree  of  resistance  or  immuniza- 
tion existing  in  the  organism  during  an  infectious  attack.  Judg- 
ing from  the  rapidly  growing  sentiment  that  the  opsonic  index 
is  of  comparatively  little  value  because  of  lack  of  standard, 
we  are  placed  in  the  unsatisfactory  position  of  depending  upon 
clinical  evidence  and  empiricism.  A  clinical  study  may,  how- 
ever, assist  in  clarifying  the  subject  to  a  limited  extent,  so  that 
we  may  be  enabled  to  calmly  pursue  further  investigation 
with  neither  too  optimistic  enthusiasm  nor  too  pessimistic 
condemnation. 

The  results  of  treatment  by  vaccine  therapy  must  at  this 
time  be  considered  as  sub  judice,  especially  when  it  is  remem- 
bered that  but  a  comparatively  short  time  has  elapsed  since 
this  method  has  been  advocated  and  because  of  the  limited 
experience  of  individual  men.  No  definite  conclusions  can, 
therefore,  be  presented,  and  when  our  Chairman  requested  me 
to  present  a  paper  upon  this  topic,  I  consented  reluctantly  and 
only  with  the  understanding  that  I  might  be  permitted  to  out- 
line no  positive  deductions  but  simply  the  united  experience  of 
our  colleagues  in  my  immediate  vicinity.  My  paper,  therefore, 
presents  an  exposition  or  reflection  of  the  work  of  men  in  a 
limited  section  of  our  country. 

To  this  end  a  carefully  considered  letter  was  addressed  to 
our  confreres  in  Colorado,  asking  for  certain  definite  informa- 
tion covering  the  important  questions  relating  to  vaccine 
therapy  in  diseases  of  the  ear,  nose  and  throat,  with  more  or 
less  complete  report  of  cases.  I  was  gratified  and  surprised  at 
the  number  and  completeness  of  the  reports,  especially  when 
we  consider  that  this  method  is  used  only  in  exceptional  cases 
and  is  rarely  undertaken  except  where  operation  has  failed 
or  has  for  some  reason  been  deemed  inexpedient.  It  has 
therefore  been  extremely  difficult  to  tabulate  in  a  uniform 
manner  the  cases  so  reported ;  nevertheless,  representing 
the  experience  of  many,  and  uninfluenced  by  individual 
bias,  I  hope  the  report  may  be  of  some  practical  value. 
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The  total  number  of  cases  reported  were  121,  divided  as 
follows : 

Ear  cases    48 

Accessory  sinus  cases 15 

Tuberculosis  cases 58 

The  ear  cases  were  divided  as  follows :  xot 

Cured.  Improved.  Improved.  Total. 

Acute  Purulent  Otitis  Media, 
With  mastoid  involvement....   11  1*  1         13 

Without  mastoid  involvement . .     8  ..  3         11 

Chronic  Purulent  Otitis  Media, 

Without  mastoid  involvement.  .13  6  5        21 

Total    32  7  9        48 

All  of  these  cases  received  the  usual  conservative  treatment, 
such  as  drainage  and  irrigation.  Many  of  the  mastoid  cases 
were  operated.  In  a  number  of  cases  secondary  op)erations 
were  performed.  The  most  striking  results  were  obtained  in 
those  cases  in  which  unhealed  mastoids  existed,  manifesting 
themselves  in  recurrences  after  a  -greater  or  shorter  period 
of  time. 

The  sinus  cases  were  divided  as  follows:  Not 

Cured.  Improved.  Improved.  Total. 

Antrum  of  Highmore 2  3  .  .  5 

Frontal    sinus    2  1  2  5 

Frontal  and  antrum 1  2  ..  3 

All  sinuses   . .  1  1 

Antrum  and  ethmoid 1  . .  .  -  1 

Total    6  6  3         15 

All  of  these  cases  were  chronic  in  their  nature  and  had 
received  prolonged  and  faithful  treatment  by  drainage  and  irri- 
gation. Many  of  them  had  been  operated  upon  as  often  as 
three  times,  the  operation  being  usually  conservative  in  char- 
acter. 

The  tuberculous  cases  were  divided  as  follows: 

Not 
Cured.  Improved.  Improved.  Total. 

Pharyngeal  tuberculosis 2  ..  7  9 

Laryngeal  tuberculosis  3  16  30        49 

Total    5  16  37        68 
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Many  of  the  cases  of  tuberculosis  reported  were  not  con- 
sidered and  have  not  been  entered  in  this  table  because  of  in- 
sufficient data.  AH  the  tuberculous  cases  received  other 
treatment,  medicinal,  surgical  and  hygienic  of  the  nature 
usually  adopted  in  tuberculosis. 

Other  cases  reported  were  as  follows : 

One  case  of  tuberculosis  of  bronchial  gland  pressing  upon 
the  right  recurrent  laryngeal.    Cured.     (Cooper,  Mitchell.) 

One  case  of  pharyngeal  tuberculosis  with  suppurating  cervi- 
cal glands.  Pharynx  cured.  Glands  greatly  improved. 
(Levy.) 

One  case  of  syphilitic  necrosis  of  orbit  with  involvement  of 
all  sinuses.  Acute  sepsis.  (Streptococcus.)  Death.  (Mat- 
thews. ) 

One  case  of  acute  laryngeal  perichondritis.  Thyrotomy,  re- 
moval necrosed  tissue.  Pseudo-diph.  bacillus.  Cured.  (Den- 
nis.) 

Of  63  cases  exclusive  of  tuberculosis  the  reporters  gave  the 
nature  of  the  infecting  organism  in  59.  Of  these  there  were 
cured  35,  improved  and  not  improved  24. 

The  infecting  organisms  were  divided  as  follows: 
Cases   Cured.  Improved  and  Not  Improved. 

Pneumo.,  Staph.  7.  Pneumo.,  Staph.  3. 

Staph.  8.  Staph.  8. 

Strep.,  Staph.  3.  Strep.,  Staph.  3. 

Pneumo.  3.  Pneumo.  2. 

Strep.   3.  Strep.  2. 

Pneumo-strep.,  Staph.  3.  Microc-Catarrh.,    Strep.    1. 

Pneumo-strep.  5.  Pfeifer  1. 

T.  B.,  Staph.  1.  Staph.,  Pyocyan.  2. 

Pseudo-diph.  1.  Pseudo-diph.,   Strep.   1. 
Pseudo-diph.,     Microc.     Ca-      Pyog.  Aureus,  CoH   Com.  1. 
tarrh.  1. 

The  long  period  over  which  bacterial  diseases  continue  is 
explained  by  Wright  (Matson)'  by  finding  that  the  opsonic 
power  hardly  varies  from  day  to  day  or  remains  uniformly 
low.  The  practical  application  of  this  is  in  the  necessity  of 
prolonged  treatment. 
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Another  important  consideration  is  in  the  desirability  of 
isolating  the  specific  microorganism.  Failure  to  accomplish 
this  has  resulted  in  the  use  of  mixed  vaccines  and  where  re- 
sults have  not  been  obtained  repeated  re-examinations  have 
discovered  other  bacteria,  a  vaccine  of  which  proved  more 
satisfactory. 

One  of  the  weakest  points  in  bacterial  therapy  is  the  ques- 
tion of  proper  dosage,  both  as  to  amount  and  frequency 
thereof.  This  has  been  especially  pointed  out  by  Matthews.* 
One  can  not  be  guided  entirely  by  the  opsonic  index  because 
of  the  fact  that  this  is  subject  to  such  variations  as  to  make 
it  a  source  of  error.  On  the  other  hand,  clinical  evidence 
alone  must  be  unsatisfactory  because  of  its  many  sources  of 
error  and  its  misinterpretation.  Nevertheless,  careful 
clinical  observation  has  been  of  more  uniform  value  than 
laboratory  reports. 

In  administering  repeated  doses  one  must  not  forget  the 
liability  to  sensitization.  Bergey*  has  given  us  some  interest- 
ing experiments  bearing  upon  this  point,  but  draws  the  con- 
clusion that  the  dangers  are  remote  because  the  dose  of  bac- 
terial vaccines  is  usually  too  small.  This  danger  applies  more 
to  serum  theapy  than  to  vaccine  therapy.  The  failure  of 
response  to  bacterial  therapy  depends  also  upon  the  character 
of  the  infection.  Harris'  has  shown  that  in  nasal  and  throat 
affections  the  micrococcus  catarrhalis  produces  unyielding 
conditions,  but  believes  the  influence  of  foreign  particles  irri- 
tating the  mucous  membrane  prevents  accurate  deductions. 
Ohlmacher^  shows  that  certain  combinations  of  bacteriologic 
species  are  particularly  obstinate  in  their  reaction  to  therapeutic 
inoculation,  and  speaks  especially  of  a  combination  of  bacillus 
pyocyaneus  with  other  pyogenic  species. 

Particular  interest  attaches  to  the  treatment  of  tuberculosis 
in  general  and  for  us,  especially  in  lesions  of  the  ear,  throat 
and  nose.  The  local  reactions  which  have  followed  tuberculin 
injections  have  been  watched  with  much  interest.  Trudeau' 
has  found  pain  and  aphonia  in  laryngeal  cases.  I  have  seen 
swelling  and  redness  of  the  local  lesions  in  both  pharyngeal 
and  laryngeal  tuberculosis  following  the  use  of  tuberculin. 
Trudeau  has  also  concluded  that  slight  local  reactions  were 
followed  by  reparative  changes.  The  ultimate  result  upon 
tuberculosis  of  the  upper  air  passages  and  ear  are  necessarily 
modified  by  the  coexistence  of  pulmonary  or  general  tubercu- 
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losis  This  is  especially  forceful  when  we  remember  that 
primary  lesions  of  the  upper  air  passages  rarely  if  ever  occur. 
Nevertheless,  the  report  of  our  cases  shows  that  permanent 
cure  of  local  lesions  may  take  place  under  vaccine  therapy,  but 
not  sufficiently  often  to  warrant  the  conclusion  that  we  have 
at  our  command  a  specific  remedy.  Tod^  has  reported  im- 
proved hearing  in  tuberculous  ears  following  inoculation. 
Cases  found  in  the  above  report  show  occasional  complete  and 
frequent  temporary  cessation  of  discharge  in  tuberculous  otitis. 
In  these,  tubercle  bacilli  were  not  always  found  but  tuberculin 
was  given  with  autogenetic  vaccine. 

Beck's^*^  cases  show  encouraging  results.  Goadby"  re- 
lates remarkable  improvement  from  vaccine  therapy  in  antrum 
cases. 

Investigations  in  the  treatment  of  all  bacterial  diseases  of 
the  upper  air  passages  are  being  carried  out,  such  as  recurring 
colds,  atrophic  rhinitis,  influenza  and  chronic  nasopharyn- 
gitis, but  as  yet  evidence  is  too  indefinite  to  warrant  any 
conclusions. 

My  observation  and  experience  leads  me  to  advise  that  all 
obstinate  cases  in  which  conservative  methods,  including  so- 
called  conservative  operations  have  been  adopted,  should  re- 
ceive the  benefit  of  vaccines  This  refers  to  all  ear  cases, 
chronic,  acute,  with  or  without  mastoid  involvement,  and  all 
accessory  sinus  cases. 

In  the  study  and  preparation  of  this  paper,  I  have  had  the 
assistance  of  the  bacteriologists  in  my  section  of  the  country, 
namely,  Drs.  Webb  of  Colorado  Springs,  Peebles  of  Boulder, 
Mitchell  and  Matthews  of  Denver,  as  well  as  the  most  generous 
and  unselfish  support  of  the  following  men :  Drs.  Bane,  Car- 
mody.  Cooper,  Foster,  Lockard,  Strickler,  Bonney,  Berlin  of 
Denver,  Magruder^^  the  first  to  report  ear  cases  treated  by 
vaccines,  Patterson,  Sollenberger,  Dennis  of  Colorado  Springs, 
and  Spencer  of  Boulder.  They  have  freely  permitted  me  to 
use  their  cases,  many  of  which  are  incorporated  in  this  report. 
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XVIII. 

OPERATION  FOR  MALIGNANT  GROWTHS  OF  THE 

TONSIL.* 

By  Dr.  Karl  Vohsen, 
Frankfort  on  the  Main. 

Translated  by  Wm.  Baron,  M.  D., 
St.  Louis. 

Operations  on  malignant  growths  with  their  accompany- 
ing involvements  of  the  pharynx  and  base  of  the  tongue, 
demand  a  method  of  procedure  which  allows  the  operator 
a  full  view  of  the  parts  and  permits  of  controlling  incidental 
hemorrhages. 

The  simple  enucleation  of  the  tonsil  may  be  considered 
justifiable  only  in  those  rare  cases  in  which  there  is  a  small 
tumor  confined  entirely  to  the  tonsil,  where  subsequent 
examination  proves  an  intact  capsule  of  the  tumor.  But 
even  in  such  cases,  slightly  diseased,  still  impalpable  lym- 
phatic glands  may  exist  whose  presence  would  have  been 
revealed  by  an  external  operation. 

The  early  stages  of  these  tumors  generally  escape  our 
diagnosis.  It  may  be  considered  fortunate  when  the  patient 
comes  to  us  as  soon  as  he  notices  the  growth  of  the  tonsil. 
He  consults  us,  as  a  rule,  because  of  pressure  pains  toward 
the  ear  or  because  of  difficulty  in  swallowing,  and  then  the 
conditions  arouse  suspicion  that  the  swelling  has  en- 
croached on  the  anterior  and  posterior  pillars,  the  tongue 
and  adjacent  lymphatics. 

For  the  purpose  of  operating  on  these  tumors,  Langen- 
beck  introduced  the  temporary  resection  of  the  inferior 
maxilla,  and  this  method  of  exposing  the  lateral  parts  of 
the  pharynx  has  since  been  the  mode  of  procedure  of  all 
operators. 

•Read  before  the  International  Congress  of  Rhinology  and  Laryn- 
gology, Vienna,  1908. 
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Kochei;,  in  his  "Operationslehre,"  1907,  thus  describes  the 
osteoplastic  resection  f6r  exposing  the  upper  parts  of  the 
pharynx:  "After  obliquely  cutting  through  the  inferior 
maxilla,  from  the  back,  inside  and  top  toward  the  front,  out- 
side and  bottom,  the  ascending  ramus  is  drawn  firmly  up- 
ward and  the  horizontal  ramus  is  drawn  forward,  at  the 
anterior  margin  of  the*  masseter."    (p.  192.) 

In  conjunction  with  numerous  modifications  of  the  cuta- 
neous section,  assembled  and  illustrated  by  Hensell  of  the 
Czemy  klinik  {Brun's  Beitraege  zur  klin.  Chirurgie,  Bd.  14, 
1895),  this  method  of  resecting  and  drawing  apart  the  re- 
sected parts  of  the  inferior  maxillary  remains  practically 
the  same. 

Only  Mikulicz  (Deutsche  med.  Wochenschrift,  84-86) 
and  Kuester  (ibid.  85)  have  resorted  to  another  method,  hav- 
ing recourse  to  a  total  resection  instead  of  an  osteoplastic 
resection  of  the  ascending  ramus.  Mikulicz  specifies  as 
a  marked  advantage  of  this  procedure  "the  complete  and 
easy  exposure,  exteriorly,  of  the  lateral  wall  of  the  pharynx 
and  the  possibility  of  carrying  out  the  operation  almost  to 
its  end  extra  cavum  pharyngis  et  oris."  Kuester  empha- 
sizes among  other  advantages  of  this  method  of  operation 
that  ankylosis  of  the  temporomaxillary  joint  is  avoided, 
which  need  not  be  apprehended  at  all  in  the  Mikulicz  pro- 
cedure. Kuester  subjoins  to  his  description:  "It  is  not 
to  be  denied,  however,  that  this  method  has  its  drawbacks. 
The  jaw  is  set  obliquely,  as  both  musculi  pterygodei  are 
withdrawn  and  those  of  the  opposite  side  crowd  the  maxilla 
toward  the  affected  side.  The  power  of  the  mandibular 
muscles  is  decreased,  as  all  of  the  mandibular  muscles  of 
the  affected  side,  the  masseter,  the  temporalis  and  the  ptery- 
godei, lose  their  points  of  insertion.  It  is  true  that  Mi- 
kulicz has  limited  the  detachment  of  these  muscles  by  the 
recommendation  that  the  section  of  the  maxillary  be  made 
above  the  masseter.  but  even  this  does  not  remove  the  ob- 
jections raised  by  Kuester.  The  viewpoint  advanced  by 
Kuester,  that  of  avoiding  ankylosis,  seems  of  great  moment 
in  cases  where  the  tumor  has  encroached  on  the  fold  be- 
tween the  superior  and  inferior  maxillae,  and  in  such  an 
event,  the  Mikulicz  method  would  seem  to  be  the  one  to 
be  preferred  to  all  others. 

The  cutaneous  section  of  the  Mikulicz  method  extends 
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from  the  mastoid  process  of  the  temporal  bone  to  the  great- 
er cornu  of  the  hyoid  bone  and  is  serviceable  in  ''exposing 
and  extirpating  metastically  affected  glands  along  the 
sternocleidomastoid  and  the  carotid  sheath.  In  practicing 
osteoplastic  resection  it  has  been  found,  as  an  offset  to  total 
resection  with  the  above  described  consequences,  that  in 
order  to  expose  the  field  of  operation  to  the  opening  of 
the  larynx  it  was  necessary  to  sever  the  diagastric,  the 
stylohyoideus  and  the  nervus  hypoglossus.  In  a  great 
many  cases  preliminary  tracheotomy  was  performed  in  ad- 
dition, so  that  temporary  resection,  as  practiced  up  to  the 
present,  as  well  as  total  resection  according  to  Mikulicz,  re- 
quires a  number  of  serious  lacerations,  which  can  only  be 
attributed  to  the  method  of  operation. 

Now,  I  wish  to  demonstrate  that  the  same  final  results 
may  be  accomplished  with  fewer  lacerations.  I  can  refer 
to  a  case  in  which  I  performed  the  operation  to  be  demon- 
strated, on  a  living  subject  before  the  association  of  physi- 
cians at  Frankfort-on-the-Main.  It  was  a  case  of  a  large 
sarcoma  of  the  left  tonsil,  encroaching  on  the  lateral  base 
of  the  tongue,  with  metastically  affected  lymphatics  of  the 
neck. 

Five  months  ago,  a  man  of  23,  still  serving  his  military 
term,  felt  a  tickling  sensation  in  his  throat  which  incited 
vomiting.  Healthy  up  to  7  weeks  prior  to  examination, 
when  he  noticed  an  obstruction  in  the  left  side  of  his  throat 
which  made  swallowing  difficult.  Appetite,  sleep,  stools 
good.  No  hereditary  history.  Parents  alive.  Three 
healthy  brothers  and  sisters.  No  peculiarity  of  nose.  Good 
teeth.  Lungs  and  heart  without  anomalies.  The  left  ton- 
sil has  become  a  superficially  ulcerated  swelling,  the  size 
of  a  small  apple,  rounding  out  the  anterior  part  of  the  soft 
palate  very  considerably.  It  drops  down  over  the  left  side 
of  the  basis  linguae  and  obstructs  the  view  into  the  larynx. 
The  upward  view  is  obstructed  by  the  protuberance  of  the 
velum  palati,  but  the  still  intact  os  tubae  may  yet  be  per- 
ceived. Slightly  increased  size  of  the  pharyngeal  tonsil.  A 
large,  coarse,  painless,  movable  gland  about  the  size  of  a 
plum  lies  before  the  upper  third  of  the  sternocleido-mas- 
toid.  No  other  gland  palpable  with  the  exception  of  one 
of  the  size  of  a  bean  in  the  upper  part  of  the  maxillary 
angle. 
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An  examination  by  Prof.  Albrecht  of  a  specimen  taken 
at  a  preliminary  examination  and  of  the  tumor,  afterward 
extirpated,  revealed  a  medium-celled  sarcoma,  the  shape 
of  the  cells  indicating  that  it  probably  originated  in  the 
lymph  follicles. 

The  cutaneous  section  made,  according  to  Mikulicz, 
from  the  point  of  insertion  of  the  sterno-mastoid  muscle 
to  the  greater  cornu  of  the  hyoid  bone.  This  is  followed 
by  the  exposing  of  the  superficial  cervical  glands  adjacent 
to  the  sterno-mastoid,  and  all  such  as  arouse  suspicion  ex- 
tirpated. The  skin  is  drawn  firmly  forward  and  up  and  the 
inferior  maxilla  is  exposed  at  the  anterior  margin  of  the 
masscter.  At  the  same  time  the  facial  artery  is  located  and 
pushed  forward.  The  periosteum  of  the  inferior  maxilla 
is  cut  anterior  to  the  masseter,  elevated  with  the  raspatory 
on  the  medial  side  and  then,  avoiding  injury  to  the  medial 
periosteum  of  the  inferior  maxilla,  the  latter  obliquely 
is  sawed  through,  from  above  and  behind  toward  the  front 
and  downward. 

As  a  preliminary,  it  is  proper  to  bore  the  inferior  maxilla 
for  the  suturing  which  follows.  Then  the  periosteum  of 
the  lower  and  inside  of  the  maxilla  is  detached  from  the 
line  of  the  cut  to  the  ascending  ramus,  for  the  purpose  of 
manipulating  it  as  I  shall  now  describe,  which  manipulation 
is  the  main  feature  of  the  new  method  of  operation : 

It  is  now  seen  that  the  inferior  maxilla,  caught  with  a 
wide  retractor  from  the  back  of  its  ascending  ramus,  to- 
gether with  uninjured  fascia  parotideo-masseterica  in  situ, 
can  now  be  pushed  up,  out  and  forward  far  enough  to  ac- 
complish the  same  result  for  which  Mikulicz  resorted  to 
total  resection  of  the  lower  maxilla.  The  mandibular  joint 
with  its  very  wide  socket  permits  of  very  free  play  of  the 
condyle.  The  temporalis  does  not  in  any  way  oppose  the 
processus  coronoideus.  If,  after  resection,  the  two  parts 
of  the  inferior  maxillary  be  not  drawn  apart  as  has  been 
generally  done  up  to  the  present,  but  if  instead,  the  pos- 
terior section  of  the  inferior  maxillary  be  pushed  forward, 
outward  and  over  the  anterior  part,  a  vigorous  pull  on  a 
wide  retractor,  which  catches  and  draws  backward  the 
sterno-mastoid,.  the  stylo-hyoideus  and  the  nervus  hypo- 
glossus  which  appears  under  the  latter,  causes  a  wide  space 
between  the  front  margin  of  the  sterno-mastoid  and  the 


198  KARL   VOHSEN. 

ascending  ramus,  so  that  the  field   is  now  clear  for  final 
operation. 

No  important  blood  vessel  leaves  the  carotid  artery  be- 
tween the  internal  and  external  maxillary  arteries  along 
this  line,  and  if  it  be  desirable  to  expose  the  region  of  the. 
tonsils,  the  interna  may  be  protected,  as  it  is  situated  up 
higher.  Only  the  facial  vein  with  its  anastomoses  requires 
double  ligation.  We  have  now  reached  the  lateral  wall  of 
the  pharynx.  The  finger  crowds  the  tumor,  which  in  this 
case  could  be  bluntly  detached,  outward  from  the  oral  cav- 
ity. As  in  the  Mikulicz  process,  we  have  up  to  the  present 
operated  extra  cavmn  oris  et  pharyngis  in  this  case,  with 
the  exception  of  the  section  of  the  inferior  maxilla  between 
the  second  and  third  molars,  which  in  this  instance  does 
not  bleed  very  much  and  forms  a  gap  very  easily  tamponed. 
Of  the  more  important  vessels  and  nerves,  only  such  as 
were  absolutely  unavoidable,  the  inferior  alveolar  arteries 
and  nerves  of  the  lower  maxillary  were  severed,  which  is 
not  detrimental.  Eight  days  after  the  operation  the  mucous 
membrane  of  the  lower  lip  had  regained  its  sensitiveness. 
As  the  preparation  demonstrates,  the  pharynx  is  splendidly 
exposed  to  view.  By  the  proper  pull  on  the  retractor  the 
openings  of  the  larynx  and  the  cavum  may  be  seen  clearly! 
so  that  I  consider  this  method  adapted  to  any  manipulation 
of  these  parts.  In  my  case  the  base  of  the  tongue  was 
laterally  diseased  and  had  to  be  partially  removed.  The 
arterial  supply  of  the  tonsils  did  not  require  any  ligation, 
which  would,  however,  have  been  an  easy  matter,  as  the 
view  was  entirely  unobstructed. 

The  breathing  was  not  disturbed,  as  the  slight  bleeding 
could  be  entirely  controlled  by  tamponing  the  exterior.  An 
exact  suture  of  the  wound  of  the  pharynx  with  catgut  and 
the  tamponing  with  iodoform  gauze  the  wound  of  the  neck 
(which  was  nearly  closed)  followed.  The  maxilla  was 
sewed  with  silver  wire  drawn  over  the  cheek  through  but- 
tonholes and  knotted.  The  patient  was  nourished  for  only 
three  days  through  a  permanent  esophageal  tube.  On  the 
third  day  he  could  take  liquid  nourishment  by  lying  on  the 
healthy  side.  Beginning  with  the  fourth  day  the  tampon 
was  changed  daily  and  gradually  decreased  in  size.  On  the 
11th  day  the  patient  with  the  external  wound  healed  was 
brought  before  the  association.    The  maxilla  had  knit,  the 


MALIGNANT   GROWTH   OP  TONSIL.  199 

teeth  scarcely  lacking^  normal  occlusion  in  mastication. 
Later  an  ulceration  developed  in  the  wound  of  the  neck, 
caused  by  necrosis  of  the  alveolar  process  at  the  point  of 
resection.  This  would  not  in  all  probability  have  occurred 
had  I  extracted  the  third  molar  at  the  time  of  making  the 
resection,  as  I  was  compelled  to  do  later.  Up  to  the  pres- 
ent time,  seven  months  after  the  operation,  there  has  been 
no  recurrence. 

This  method  of  operation,  the  novelty  of  which  consists 
in  pushing  the  posterior  section  of  the  inferior  maxilla 
outward,  forward  and  over  the  anterior  section  makes  pos- 
sible an  uninterrupted  view  of  the  pharynx,  cavum  and 
opening  of  the  larynx.  It  permits  the  discovery  and  re- 
moval of  metastatically  diseased  glands,  injures  no  muscle, 
nerve  or  important  blood-vessel  and  requires  no  preliminary 
tracheotomy.  It  seems  to  me  that  it  is  destined  to  be- 
come the  generally  used  method  in  removing  malignant 
growths  of  the  tonsils  which  do  not  encroach  on  the  region 
between  the  inferior  and  superior  maxillaries.  For  ail- 
ments of  the  latter  parts  the  Mikulicz  method  seems  to  be 
the  preferable  one,  as  it  makes  the  avoidance  of  subsequent 
ankylosis  possible.  My  method  seems  to  be  peculiarly 
adaptable  to  the  removal  of  tumors  of  the  cavum,  at  the 
base  of  the  tongue  and  the  opening  of  the  larynx,  permit- 
ting, as  it  does,  an  uninterrupted  view  of  those  parts. 
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RECENT  OBSERVATIONS  CONCERNING  PHONAS- 

THENIA. 

By  Dr.  Theodor  S.  Flatau, 
Berun. 

Translated  by  H.  Strass, 
St.  Louis. 

The  occurrence  of  a  large  number  of  largely  serious  and 
chronic  cases  of  phonasthenia  has  given  me  the  opportunity 
(since  my  last  publication  concerning  this  disease),  to 
further  elaborate  its  course,  and  to  illustrate  it  by  many 
characteristics  heretofore  unknown. 

I  will  not  give  a  description  of  the  early  symptoms  of 
this  disease,  even  though  this  be  of  particular  importance, 
owing  to  its  insidious  beginnings,  and  the  frequent  misin- 
terpretations of  its  connections;  the  period  of  its  first  or 
earliest  development  is  also  often  very  protracted.  Certain 
forms  exist,  which  take  years  to  develop  the  earliest  symp- 
toms, until  destruction  and  intensified  phenomena  make 
recognition  easy.  I  will  confine  myself  to  those  symptoms 
selected  from  material  observed  during  the  last  few  years, 
and  which  ofifer  new  and  important  characteristics. 

First  in  line  we  must  mention  the  pains  resulting  from 
this  disease. 

Connection  with  the  phonasthenic  complex  of  symptoms 
is  plain  because  of  the  fact  that  they  accompany  the 
phonetic  action,  that  they  are  intensified  during  its  prog- 
gress,  and  disappear  gradually  when  it  ceases.  In  addition 
to  the  better  known  phonasthenic  throat  and  chest  pains, 
I  have  frequently  described  in  detail  the  phonasthenic  neck 
pain. 

As  related  to  these  pains  we  may  consider  the  phonas- 
thenic jaw  or  maxillary  pains,  easily  distinguished  in  a 
number  of  cases,  especially  in  those  of  rheseasthenia,  by 
certain  well-defined  characterstics. 
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The  given  cases  were  all  uniform  in  this  respect,  that 
not  in  one  of  the  maxillaries  was  found  any  reason  for  the 
pains.  The  most  minute  examination  of  the  organs,  by 
means  of  our  own,  and  also  dental  aid,  failed  to  discover 
any  reason  whatsoever  for  the  maxillary  pains. 

The  intensity  of  the  maxillary  pain  may  increase  enor- 
mously; beginning  in  the  inferior  maxilla,  it  takes  its  way 
across  the  chin  to  both  sides,  embraces  both  superior  max- 
illaries and  loses  its  way  towards  the  upper  part  of  the 
head,  or  combines  with  the  neck  pain.  The  patients  them- 
selves describe  a  laxness  or  tired  feeling  of  the  lip  and 
cheek-muscles.  Pressure  or  pain,  or  any  objective  finding, 
does  not  exist. 

Jlyperesthesia  and  paresthesia  within  the  laryngeal  mu- 
cosa are  also  to  be  considered.  While  laryngeal  pain,  par- 
ticularly in  its  neuralgic  form,  is  well-known,  hyperesthetic 
conditions,  and  in  the  beginning,  their  resultant  reactions, 
are  generally  not  considered  related.  The  result  of  hyper- 
esthetic conditions  are  irritative  symptoms  which  are  ob- 
jectively noticeable.  Added  to  these  are  the  cough  irrita- 
tions, phonasthenic  clearings  of  the  throat,  the  desire  to 
gulp  or  swallow,  and  the  phonasthenic  swallowing. 

The  course  of  the  phonasthenic  cough  is  often  peculiar, 
and  is  frequently  confounded  with  that  due  to  a  nervous 
cause.  The  distinction  lies  in  the  fact  that  the  phonas- 
thenic cough,  as  well  as  the  clearing  of  the  throat,  only 
appear  during  the  phonasthenic  action,  and  are  caused  by 
hyper-  and  paresthetic  conditions.  This  phenomenon  may 
easily  be  brought  about — for  instance,  causing  a  singer, 
suffering  from  dysodia,  to  hold  a  note  for  some  time ;  espe- 
cially in  the  effort  caused  to  hold  the  tone  piano,  the  de- 
scribed sensation  will  appear,  followed  by  a  phonasthenic 
cough,  which  is  dry,  and  only  after  frequent  recurrence  is 
there  a  slight  mucous  expectoration.  As  frequent  is  the 
phonasthenic  gulping,  but  inducing  no  secretion.  This 
phonasthenic  gulping  is  also  a  little  known  symptom,  in 
fact,  in  many  cases  of  this  kind,  particularly  in  the  earliest 
stages  of  phonasthenia,  it  is  frequently  not  diagnosed  as 
a  symptom,  special  or  local  treatment  being  of  course  with- 
out beneficent  results.  In  typically  characteristic  and  seri- 
ous cases  the  connection  of  this  phenomena  with  the  dis- 
ease is  easily  discovered,  because  the  motions  of  swallow- 
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ing  and  the  described  irritation  appear  during  phonasthenic 
action. 

I  observed  a  preacher  who  suffered  from  this  symptom 
in  its  most  aggravated  form.  After  uttering  a  few  sen- 
tences of  his  sermon,  he  began  to  feel  the  irritation  in  his 
larynx.  He  was  obliged  to  yield  to  the  inclination  to 
swallow.  Resuming  his  lecture,  the  phenomenon  again  ap- 
peared, and  caused  such  discomfort  that  he  was  forced  to 
give  it  up. 

Another  case  was  that  of  a  singer,  whose  very  possibly 
exaggerated  practice  of  holding  back  the  voice  (Stanue- 
bungen),  was  probably  the  foundation  of  his  trouble.  In 
all  cases  of  this  kind,  close  observation  and  functional  ex- 
amination strengthen  the  diagnosis  for  phonasthenia,  prov- 
ing the  existence  of  objective  and  essentially  acoustic  symp- 
toms of  this  disease. 

We  have  now  arrived  at  the  objective  phenomena.  To 
these  belong,  in  the  train  of  phonasthenia,  the  audible  and 
visible  swallowings,  gulpings,  clearings  of  the  throat  and 
coughs.  As  belonging  to  these  may  be  considered  those 
expressions  of  fear  visible  on  the  faces  of  persons  before 
an  attack  of  phonasthenia,  the  sufferers  being  plainly  dis- 
tressed. These  symptoms  of  fear  may  be  so  strong  as 
to  cause  palpitation  of  the  heart,  paleness  and  excessive 
perspiration.  Added  to  these,  in  serious  cases,  may  be  a 
sudden  cessation  of  the  larngeal  motions,  a  sum  of  phe- 
nomena which  I  might  call  "phonasthenic  collapse."  In  a 
number  of  serious  cases  of  rhesiasthenia.  I  have  been 
able  to  observe  patients  while  they  were  going  about  their 
usual  occupations,  and  at  a  distance  was  able  to  notice  in 
what  order  the  symptoms  appeared. 

First,  the  voice  became  weaker,  fainter,  the  various  irri- 
tations already  mentioned  multiplied,  expressions  of  fear 
appeared,  paleness,  and  beads  of  perspiration  were  visible 
on  face,  forehead  and  brow. 

A  number  of  times  these  attacks  disappeared,  helped 
by  drinks  of  water  taken  at  regular  intervals  to  induce  ar- 
tificial cessation.  In  one  serious  case  the  speaker  was 
obliged  to  resort  to  the  blackboard  to  make  himself  under- 
stood. Laryngeal  motion  ceases  entirely  when  the  symp- 
toms of  laryngeal  collapse  are  well  developed  and  appear 
simultaneously  in  an  attack.     In  many  cases  the  impres- 
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sion  one  carries  away  after  witnessing  an  attack  is  any- 
thing but  pleasant. 

Breathing,  even  articulation  continues,  while  the  patient 
seems  to  be  struggling  to  regain  his  voice.  In  fact,  there 
is  a  superficial  resemblance  to  stammering.  In  the  cases 
under  my  care  the  progress  of  the  disease  was  so  closely 
observed  that  mistake  was  not  well  possible,  as  the  symp- 
tom appeared  only  at  the  height  of  the  combined  phonetic 
collapse  phenomena,  while  gradually  the  objective  phonas- 
thenic  symptoms  decreased,  to  completely  disappear  when 
a  cure  tor  phonasthenia  was  effected. 

Concerning  therapeutic  development,  the  methods  of 
treatment  described  by  me  some  years  ago,  and  adhered  to 
since,  have  proved  of  value.  Added  to  these  are  the  com- 
bined uses  of  electricity  and  vibration.  In  order  to  show 
the  workings  of  this  apparatus,  I  have  brought  one  with 
me.  It  is  a  much  stronger  machine  than  the  earlier  ones, 
and  fitted  with  removable  electrodes.  This  stronger  elec- 
trical apparatus  was  made  necessary  by  the  fact  that  in 
the  more  recent  employment  of  electricity  for  treatment, 
particularly  of  the  high  notes,  the  faradic  current  was  fre- 
quently replaced  by  the  alternating  current,  with  4,400  in- 
terruptions to  the  second,  brought  about  by  use  of  the  Le- 
duc  apparatus,  and  this,  as  well  as  the  faradic  application, 
combined  with  my  vibrator,  also  each  factor  used  separate- 
\y,  was  applied  to  the  collar-like  contrivance  here  shown. 

Other  influences  were  brought  to  bear  on  those  chronic 
cases  of  phonasthenia  with  pronounced  hypokinesthenic 
functional  derangements,  and  at  the  same  time  anomalies 
of  secretion,  by  quicker  and  more  thorough  methods,  caus- 
ing improvement  of  the  circulation  and  nourishment  of 
the  laryngeal  musculature.  As  in  other  cases  of  diseased 
respiratory  organs,  operative  measures  have  proved  useful. 
Some  time  ago  I  called  attention,  in  cases  of  atrophic  rhini- 
tis, to  the  favorable  results  obtained  by  the  introduction  of 
foreign  bodies,  bringing  about  a  radical  cure,  with  perma- 
nent increase  of  tissue  and  normal  secretion  in  cases  of 
atrophic  rhinitis  in  its  fetid  form.  Right  here  the  suitable 
application  of  Bier's  hyperemia  has  been  of  such  service  that 
I  would  like,  in  a  few  words,  to  speak  of  this  method,  which 
I  have  used  with  success  to  combat  cases  of  phonasthenia. 

Measured  according  to  the  size  of  the  thyroid  cartilage, 
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the  suction  cups  are  applied  to  both  sides  in  the  ordinary 
way  and  increased  gradually.  With  gradual  increase  of 
pressure  I  apply  suction  for  three-quarters  of  an  hour,  A 
very  thorough  permeation  of  the  tissues  results,  followed 
in  first  place  by  a  functional  derangement  lasting  about 
three  days.  During  this  period  I  usually  abstain  from  using 
voice  gymnastics  in  treatment.  Resuming  this,  an  im- 
provement is  noticeable  in  a  few  days ;  for  instance,  in  a 
case  of  dysodia  in  the  form  of  regained  upper  notes,  in  the 
case  of  objective  phenomena,  a  further  abatement  of  the 
severe  symptoms  of  pressure  and  other  evils. 

This  is  the  principal  form  of  hyperemia  used  in  cases 
of  phonasthenia,  though  I  practice  it  in  still  another  man- 
ner, namely,  in  a  slight  case,  with  mild  suctional  pressure, 
proceeding  in  the  following  manner:  I  produce  a  conges- 
tion lasting  a  quarter  of  an  hour,  during  this  period  using 
a  modified  voice  gymnastic  treatment  with  progressive 
movements. 

Laryngoscopic  examination  will  show  that  during  in- 
tonation, by  a  slight  tug  at  the  suction  cups,  an  abduction 
of  the  cords  may  be  brought  about.  It  is  therefore  easy 
to  see  the  great  value  of  such  influences  during  phonation, 
when  it  is  a  question  of  removing  hypokinetic  phonas- 
thenic  movements  which  have  become  habitual,  and  on 
the  other  hand  to  further  the  strength  of  insufficient  ac- 
tion by  mild  opposing  measures. 

Judging  by  the  experiences  of  the  past  few  years,  I  con- 
sider this  therapeutic  factor  of  the  greatest  importance, 
but  do  not  wish  to  take  the  stand  that  this  is  to  be  without 
question  the  sole  weapon  against  phonasthenia,  for  on 
this  subject  it  will  always  be  well  to  take  into  considera- 
tion the  sum  total  of  factors  of  a  functional  therapy,  not 
to  consider  but  one  side  of  it  in  a  mechanical  manner. 
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Chirurgie  des  Gehirns  und  Rueckenmarks. 

Vol.  I.     Surgery  of  the  Brain.     Price  unbound  12  marks. 

63  Figures  and  23  Colored  Plates. 

The  first  volume  of  Prof.  Krause's  "Surgery  of  the  Brain 
and  Spinal  Cord,"  which  concerns  itself  exclusively  with 
the  technic  of  surgical  procedures  on  the  brain,  will  be 
eagerly  ready  by  otologists  whose  work  carries  them  into 
this  field.  Nowhere  is  it  possible,  as  in  this  comparatively 
small  volume  of  175  pages,  to  find  as  much  valuable  infor- 
mation on  a  subject  which  is  beginning  to  interest  surgical 
otologists  more  and  more.  Although  the  work  is  an  ex- 
pression of  the  author's  personal  experience,  he  has  given 
due  credit  to  the  investigations  and  teaching  of  Johns  Hop- 
kins and  Horsley  in  England. 

To  ear  specialists  the  chapter  on  the  treatment  of  ab- 
scesses of  the  cerebrum  and  cerebellum  is  by  far  the  most 
interesting.  The  various  steps  of  opening  an  abscess  from 
the  primary  osteoperiosteal  flap  to  the  proper  method  of 
tamponing  are  given  with  great  detail.  The  position 
which  he  takes  of  never  puncturing  through  the  healthy 
dura  is  unquestionably  correct,  and  his  flap  method  gives 
one  a  more  extended  view  of  the  field  of  operation  than  the 
haphazard  method  of  destroying  a  large  portion  of  bone, 
when  the  procedure  is  carried  out  from  the  field  of  the  for- 
mer mastoid  operation. 

A  particularly  suggestive  chapter  covers  the  disturbances 
and  accidents  which  may  occur  during  the  after-treatment. 
Bone  necrosis,  secondary  hemorrhage,  the  escape  of  the 
cerebro-spinal  fluid  and  prolapse  of  the  brain  substance  are 
fully  considered. 

The  removal  of  tumors  from  the  region  of  the  auditory 
nerve  is  an  oi>eration  which  but  few  otologists  have  at- 
tempted, but  the  detailed  explanation  and  the  magnificent 
plates  give  one  a  very  clear  idea  of  the  procedure.  Cranio- 
cerebral topography  is  carefully  explained  and  illustrated,  and 
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such  important  details  as  narcosis,  asepis,  etc.,  are  not  neg- 
lected. 

The  plates  are  works  of  art,  the  colors  true  to  nature  and 
the  text  clear  and  convincing,  Horn. 

Lehrbuch   der  Ohrenheilkunde. 

By  Dr.  George  Boenninghaus.     S.  Karger,  Berlin.'    Price 

unbound  9.80  marks.    With  139  drawings  in  the  text  and 

one  colored  plate. 

In  this  new  text-book  of  "Diseases  of  the  Ear,"  Boen- 
ninghaus sets  a  standard  which  in  the  future  will  be  diffi- 
cult to  surpass.  The  work  is  filled  from  cover  to  cover  with 
original  ideas  and  drawings,  and  brings  one  at  once  abreast 
of  everything  new  in  the  way  of  physical  examinations. 
Even  Barany's  very  recent  work  on  the  diagnosis  of  laby- 
rinth disease  is  fully  explained,  and  the  newest  theories  re- 
garding the  functions  of  the  internal  ear  are  clearly  and  in- 
telligently treated. 

The  original  sketches  and  new  diagrams  are  helpful  and 
the  lecturer  and  teacher  will  be  able  to  gather  some  new 
points  which  will  tend  to  clarify  and  enliven  his  lecture 
course. 

The  arrangement  of  the  text  is  good,  the  press-work  per- 
fect and  the  colored  plate  helpful.  Horn. 

Die  Komplikation  der  Stirnhoelenentzuendung. 

Proe.  p.  H.  Gerber  (Koenigsberg).  S.  Karger.  Berlin.  Un- 
bound 15  marks.  Bound  16.60  marks.  With  450  pages 
text  and  36  illustrations. 

The  magnificent  monograph  of  Gerber's,  which  has  just 
appeared  upon  "The  Complications  of  Inflammations  of  the 
Frontal  Sinus,"  is  the  most  complete  work  of  the  kind  in 
existence  and  will  become  a  classic  on  this  subject.  Al- 
though the  book  has  been  in  preparation  for  over  five  years, 
the  work  of  assorting  and  bringing  together  the  immense 
mass  of  Hterature  was  delayed  until  the  moment  of  its  ap- 
pearance. From  cover  to  cover  the  scientific  exactness 
which  always  characterizes  Prof.  Gerber's  work,  gives  the 
reader  a  sense  of  security  and  puts  him  in  touch  with  all  the 
material  which  can  possibly  bear  on  this  subject. 

A  radical  attack  on  the  frontal  sinus  and  ethmoid  laby- 
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rij.th  is  at  best  no  child's  play,  and  the  individual  oi>erator 
can  draw  no  general  conclusions  from  the  few  cases  he  him- 
self has  treated.  Let  an  important  complication  enter  the 
case,  and  one  will  be  more  than  thankful  if  he  is  in  a  posi- 
tion to  put  his  finger  on  the  combined  experience  of  the 
world's  best  men.  It  is  no  compliment  to  our  profession 
that  most  of  the  complicated  cases  fall  into  the  hands  of  the 
surgeons  and  ophthalmologists. 

Gerber  criticises,  and  with  a  great  deal  of  truth,  the  loose 
methods  of  classifying  the  diseases  of  the  frontal  sinus.  He 
proposes  a  classification,  which  is  very  similar  to  that  of 
Killian,  and  which  seems  accurately  to  cover  the  ground : 

1.     *Antritis  frontalis  simplex. 

a.  Blennorrhea  or  pyorrhea  antri. 

b.  Empyema  antri. 
\ntritis  frontalis  abscendens. 
Vntritis  frontalis  dilitans. 

a.  Empyema  c.  dilatatione. 

b.  Mucocele,  cyst. 

It  is  impossible  to  give  in  a  few  words  the  percentage  of 
complications  to  frontal  sinus  aflFections  in  general.  The 
reasons  are  clear.  It  is  only  very  recently  that  careful  post- 
mortem examinations  of  the  necessary  cavities  of  the  nose 
have  been  made.  The  actual  percentage  is  small,  but  the 
impression  which  is  gained  from  the  writings  of  Kuhnt  and 
others  is  that  cerebral  complications  are  much  more  com- 
mon than  we  have  thought.  In  Gerber's  493  cases  of  dis- 
ease of  the  frontal  sinus,  he  found  5  per  cent  complications. 

In  Chapter  II.  on  the  pathologic  changes  due  to  disease 
of  the  bony  walls  of  the  sinus,  in  addition  to  a  complete  lit- 
erature on  the  subject,  he  quotes  11  cases  from  his  own  ex- 
perience, which  illustrate  all  degrees  of  bone  disturbance 
from  a  simple  periostitis  to  caries  and  necrosis  of  all  the 
walls  of  the  antrum.  Of  the  rarer  complications,  5  cases  of 
cholesteatoma,  14  cases  of  pneumocele  and  29  cases  of  os- 
teomyelitis have  been  collected. 

The  chapter  on  anatomy  is  interesting.    It  is  shown  that 

1.  a.  Those  cases  where  the  discharges  empty  into  the  nose. 

1.  b.  Those  cases  where  the  discharges  have  no  outlet. 

2.  Those  cases  where  the  discharges  have  perforated  the  bony 
walls  of  the  antrum  and  collected  under  the  skin. 

3.  Explains  itself. 
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the  percentage  of  frontal  diseases  is  far  greater  in  men  than 
in  women,  and  much  more  common  on  the  left  than  on  the 
right  side.  An  absence  of  the  sinus  is  found  in  5  per  cent 
of  all  cases.  Based  on  this  fact  and  on  other  equally  well 
known  anatomic  grounds,  he  lays  special  stress  on  the  point 
"That  all  intranasal  operative  procedures,  whether  the  sinus 
is  present  or  absent,  are  more  dangerous  than  the  external 
operation."    A  point  with  which  most  surgeons  will  agree. 

The  full  treatment  allowed  to  the  anatomy  of  the  ductus 
frontalis  and  its  many  anomalies,  shows  what  a  matter  of 
overwhelming  importance  it  is  to  know  the  pathologic  con- 
dition of  this  duct,  for  on  its  patency  depend  largely  the 
course  and  complications  of  the  disease. 

The  two  chapters  on  ocular,  orbital  and  intracranial  com- 
plications occupy  the  second  half  of  the  book.  The  eye 
complications  are  lightly  but  thoroughly  covered,  as  the 
matter  has  often  been  thoroughly  treated  in  the  writings  of 
ophthalmologists.  One  becomes  acquainted,  however,  with 
every  change  that  may  occur  and  is  put  on  the  outlook 
for  possibilities. 

Fully  150  pages  are  devoted  to  intracranial  complications 
other  than  the  brain  abscess.  Of  51  cases  of  leptomeningi- 
tis following  inflammation  of  the  frontal  sinus,  48  patients 
died !  Need  we  be  on  the  outlook  for  trouble  or  let  a  case  of 
sinus  disease  drift  along  from  day  to  day  and  not  demand 
operation? 

In  the  chapter  on  etiology,  syphilis  is  shown  to  be  a  fac- 
tor of  but  very  little  consequence,  contrary  to  what  has  gen- 
erally been  supposed,  and  the  great  importance  of  influenza 
is  clearly  proven.  The  chapter  on  therapeutics  is  headed 
with  the  sentence  "One  cannot  burn  with  water  or  wash 
with  fire,"  and  he  is  almost  completely  in  accord  with  Fri- 
denberg  (N.  Y.),  who  considers  the  most  radical  operation 
the  best.  In  accord  with  most  of  the  experienced  operators 
of  today,  he  considers  the  Killian  operation,  with  some 
small  modifications,  undoubtedly  the  most  practical. 

Space  forbids  a  more  extensive  review  of  this  great  work, 
but  to  a  German  reading  specialist  it  is  a  book  which  is 
dangerous  to  be  without,  and  it  is  to  be  hoped  that  a  trans- 
lation will  soon  be  given  to  English  readers.  Horn. 
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Das  Gehirn  und  die   Nebenhoehlen  der  Nase. 

By  Prof.  H.  Onodi.     Buchhandler,  Alfred  Hoelder,  Wien. 

Price  unbound  10  marks.    With  63  life-sized  plates  and 

13  pages  of  text. 

"The  Brain  and  the  Accessory  Cavities  of  the  Nose"  is 
the  fourth  of  Prof.  Onodi's  great  works  on  the  subject  of 
the  anatomy  of  the  nose  and  its  accessory  cavities. 

As  the  title  indicates,  the  present  work  is  a  series  of  beau- 
tiful life-sized  photographic  reproductions,  illustrating  the 
anatomic  relations  of  the  brain  to  these  cavities.  The  out- 
lines of  various  frontal  sinuses  have,  by  means  of  the  X-ray, 
been  projected  directly  upon  the  surface  of  the  brain.  One 
can  see  at  a  glance  what  areas  are  covered  and  what  enor- 
mous and  important  variations  can  occur. 

In  the  1200  skulls  examined,  an  entire  absence  of  the  fron- 
tal sinus  was  found  in  5  per  cent  of  the  cases.  A  comparison 
with  the  author's  results  obtained  by  transillumination  is  in- 
teresting and  leaves  us  in  no  doubt  as  to  the  unreliability  of 
this  method  when  used  alone.  Here  30  per  cent,  showed  an 
apparent  absence  on  both  sides,  and  10  per  cent,  on  a  single 
side. 

A  glance  at  Fig.  7,  showing  a  right-sided  frontal  sinus  56 
millimeters  high  and  extending  over  on  the  left  hemisphere, 
demonstrates  at  a  glance  how  a  right-sided  empyema  could 
give  rise  to  a  left-sided  brain  abscess  and  how  necessary  a 
correct  outline  of  the  sinus  would  be  in  case  of  an  operation. 

Only  13  pages  of  text  precede  the  G3  beautiful  plates; 
the  pictures  themselves  being  separately  described.  Some 
of  the  sagittal  sections  are  especially  fine  and  in  fact  the  en- 
tire work  will  win  for  itself  warm  appreciation  from  the 
anatomist,  the  teacher  and  the  specialist.  Horn. 

Beitraege   zur   Topograpisch-Chirurgischen    Anatomie   der   Pars 
Mastoidea. 

Von  Dr.  H.  E.  Kanasugi.     Alfred  Hoelder,  Wien.     Price 
unbound  8.60  marks.     Postage  1  mark.     Bound  9  marks. 
With  40  photographic  illustrations  in  the  natural  size. 
This  contribution  to  the  topographic  and  surgical  anat- 
omy of  the  mastoid  portion  of  the  temporal  bone  is  the  re- 
sult of  a  series  of  investigations  carried  out  by  the  author 
on  4000  skulls.    The  text  covers  but  25  pages,  but  the  life- 
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sized  photographic  plates  with  the  accompanying  remarks 
need  no  further  explanation.  Every  variation  which  occurs 
in  the  anatomy  of  this  region  has  been  covered  and  com- 
plete bibliography  is  also  given. 

The  plates  are  very  fine,  the  frozen  sections  especially  be- 
ing highly  instructive.  Probably  no  work  exists  where  the 
anatomy  is  more  thoroughly  worked  out.  Horn. 
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THE  TREATMENT  OF  CANCER  OF  THE  LARYNX.* 

By  Prof.  Ottokar  Chiari, 

VIENNA. 

dress  DELINXRED  before  the  AMERICAN  LARYNGOUXJICAL, 
RHINOLOGICAL   AND  OTOLOGICAL   SOCIETY,    AT 
ATI.AVTIC  CITY,  JUNE.  1909. 

Mr.  /^resident  and  Gentlemen: — 

It  is  with  great  pleasure  that  I  comply  with  your  request 

to  deliver  an  address  before  the  American  Laryngological, 
hinological  and  Otological  Society,  for  this  association  in- 
:'( s  among  its  members  some  of  the  most  prominent  and 
•vi, rated  men  in  our  special  line  of  work.  In  spite  of  my 
any  heavy  duties  arising  from  my  position  as  official  In- 
ructor  in  Lar>'ngo-Rhinology  in  the  University  of  Vienna, 
concluded  to  accept  this  most  distinguished  invitation. 

•Translated  by  Hanau  W.  Loeb,  M.  D.,  St  Louis. 
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I  have  selected  as  the  subject  of  my  address,  "The  Treat- 
ment of  Cancer  of  the  Larynx,"  a  disease  which,  before  the 
invention  of  the  laryngoscope,  was  only  superficially  known 
and  but  seldom  subjected  to  therapeutic  attention.  The  new 
method  of  examination  resulted  first  in  a  more  intimate  ac- 
quaintance with  the  disease,  made  an  earlier  diagnosis  possible, 
and  brought  out  a  rational  therapy. 

The  importance  of  therapeutic  activity  against  this  disease 
depends  upon  the  terrible  fate  which  awaits  the  victims  who 
are  not  treated  early.  Each  one  of  you  has  certainly  been 
forced  to  stand  by,  helpless,  while  your  patient  with  inoperable 
cancer  of  the  larynx  journeyed  to  his  distressing  end.  The 
suffering  of  these  patients  is  much  greater  than  that  of  others 
who  have  cancer  in  other  parts  of  the  body.  In  addition  to 
the  pain,  cachexia  and  symptoms  and  fear  of  the  spreading 
of  the  cancer  to  other  parts  of  the  body,  there  are  added 
symptoms  resulting  from  interference  with  speech,  respira- 
tion, and  deglutition.  And  while  the  interference  with  respira- 
tion may  be  for  the  moment  stayed  by  tracheotomy,  early  or 
late  in  the  disease,  it  may  make  its  appearance  again  through 
the  growth  of  the  cancer  into  the  trachea.  Besides,  deglutition 
may  become  more  difficult  by  involvement  of  the  esophagus 
and  thereby  make  the  patient's  life  unbearable. 

It  is  remarkable  how  long,  comparatively,  these  patients 
may  remain  in  this  stage  without  being  delivered  from  their 
terrible  sufifering,  by  an  inflammation  of  the  lung  or  a  toxic 
condition  of  the  blood.  They  generally  succumb  to  the  ever- 
increasing  weakness  from  disturbed  nutrition  and  frequently 
recurring  hemorrhages.  On  this  account,  any  effort  to  cure 
cancer  of  the  larynx  is  a  real  blessing  to  suffering  humanity, 
and  a  surgeon  is  likewise  obliged  to  undertake  serious  opera- 
tions if  there  is  merely  a  prospect  for  radical  cure. 

In  reviewing  the  several  methods  of  relief,  we  should  dis- 
cuss the  prophylaxis,  the  causal  therapy,  and  then  the  opera- 
tive methods  and  all  the  means  directed  against  the  various 
symptoms. 

Prophylaxis  would  be  of  some  value  if  we  knew  the  cause 
of  carcinoma.  We  may,  however,  state  with  great  reserve 
that  continued  irritation  of  the  mucosa  of  the  larynx — for 
instance,  by  excessive  smoking  and  drinking, — and,  in  addi- 
tion, recurring  catarrh,  syphilis,  (especially  according  t- 
Esmarch's  observations),  and,  finally,  heredity  are  to  be  con- 
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sidercd  as  prorKii)  c  c.ins<?s  of  cancer  of  the  larynx.  With  the 
exception  of  these,  the  whole  power  of  the  physician  avails 
practically  nothing  as  to  the  cause. 

The  causal  therapy  should  be  directed  against  the  bacterial 
and'  protozoic  cause  of  cancer  which  has  been  extensively 
studied  up  to  the  present  time,  but  without  result.  The  in- 
vestigations depend  upon  the  effort  to  cure  the  disease  by  the 
injection  of  cancer  serum.  (Adamkiewicz  and  Coley.)  But, 
up  to  the  present  time,  all  of  these  attempts  have  proved  un- 
successful. 

The  use  of  the  Roentgen  rays  gave  much  hope  in  the  be- 
ginning ;  certainly  these  rays  have  a  specific  action  upon  malig- 
nant neoplasms,  but,  until  now,  it  has  not  been  possible  to 
apply  them  so  as  to  cure  the  disease  in  this  way.  Gradenigo, 
in  his  paper  before  the  International  Congress  of  Laryngo- 
Rhinology  at  \'ienna  in  1908,  reported  that  a  careful  study  of 
the  entire  literature  revealed  that  all  attempts  to  cure  cancer 
of  the  lar>nx  by  Roentgen  rays  had,  up  to  the  present  time, 
been  in  vain.  For  this  reason,  no  time  should  be  lost  with 
this  agent,  but  early  surgical  procedure  should  be  undertaken 
wherever  possible. 

On  the  other  hand,  the  Roentgen  rays  appear  to  be  of  value 
in  inoperable  cases,  especially  when  the  larynx  is  opened  and 
the  rays  permitted  to  act  directly  on  the  cancer.  The  same  ob- 
servation was  made  by  D.  Bryson  Delavan,  in  1902,  and  his 
views  presented  at  that  time,  and  in  1903,  before  the  American 
Laryngological  Association,  were  concurred  in  by  Ingals, 
Payson  Clark,  Leland,  Ames,  Bliss,  Swain,  Birkett,  and  Simp- 
son. Most  of  the  discussants  emphasized  the  fact  that  in  in- 
operable cancer  the  X-rays  reduce  or  dissipate  the  pain  and 
stop  the  growth  of  the  neoplasms.  Dr.  Cott  ( Bryson  Delavan 
— Meeting  1904,  p.  152)  was  able  to  cure  completely  a  cancer 
recurrence  of  the  larynx  by  sixteen  applications  of  the  X-rays, 
so  that  there  was  no  evidence  of  the  growth  seventeen  months 
later.  On  the  other  hand,  Lincoln  reported,  in  1903,  a  case 
in  which  the  use  of  the  X-rays  resulted  in  necrosis  and  ex- 
trusion of  the  epiglottis  and  both  wings  of  the  thyroid,  caus- 
ing death  of  the  patient  from  pulmonan.'  inflammation. 

The  use  of  radium  has  given  exactly  similar  results  as 
shown  by  Gradenigo  in  his  report  made  at  Vienna  in  1908. 

Dawbum's  method  of  influencing  cancer  of  the  larynx  by 
ligature  of  the  carotid  is  also  considered  by  Delavan  to  be  of 
value  only  in  inoperable  cases. 
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Clarence  C.  Rice  reported,  in  190G,  a  case  of  carcinoma,  of 
the  vocal  band,  which  was  treated  with  subcutaneous  injec- 
tions of  trypsin  (Fairchild's)  and  with  the  internal  adminis- 
tration of  holadin.  The  growth  was  thereby  reduced  to  one- 
quarter  of  its  size,  but  this  portion  remained. 

Finally,  Czerny  (XV  meeting  of  the  Verein  deutscher 
Laryngologen,  June  8,  1908)  employed  fulguration  in 
the  year  1908.  He  removed  a  carcinoma  of  one  of  the  cords 
by  thyrotomy  and  permitted  sparks  of  electricity  of  high  fre- 
quency and  high  tension  to  play  upon  the  surface  of  the  wound 
for  five  minutes.  Czerny  is  inclined  to  ascribe  to  fulguration 
a  positive  influence  in  preventing  recurrence. 

From  this  short  review  it  is  evident  that  none  of  the  methods 
of  treatment  mentioned  has,  up  to  the  present  time,  resulted 
in  positive  cure  of  cancer  of  the  larynx,  and  that  on  this  ac- 
count we  must  lose  but  little  time  in  operable  cases.  On  the 
other  hand,  these  methods  have  value,  perhaps,  in  preventing 
recurrences,  or,  at  least,  in  relieving  sufferings  and  symptoms 
in  the  inoperable  cases. 

The  surgical  methods  alone  remain  as  of  demonstrated  value 
in  cancer  of  the  larynx,  as  these  methods  alone  can  show  un- 
doubted cures  of  long  duration. 

The  results  of  extirpation  of  cancer  of  the  larynx  are,  as  a 
rule,  better  than  in  cancer  in  other  parts  of  the  body.  The 
basis  of  this — which  I  need  hardly  bring  before  this  meeting 
of  distinguished  professional  men — depends  principally  upon 
the  fact  that  cancer  begins  generally  upon  the  inside  of  the 
larynx,  as  reported  by  Krishaber,  in  1879.  The  designation, 
intrinsic,  and  extrinsic  cancer  originated  with  him. 

Intrinsic  cancer  generally  affects  the  vocal  band  and  in 
this  way  causes  hoarseness,  which  induces  the  patient  to  con- 
sult a  laryngologist  early  in  the  disease ;  more  uncommonly  it 
is  located  on  the  ventricular  bands,  in  the  ventricle,  or  below 
the  glottis ;  in  any  event  it  has)  the  special  characteristic  of 
not  infecting  the  lymph  nodes  of  the  vicinity  in  the  earlier 
stages  and  even  late  in  the  disease. 

The  early  removal  of  such  an  intrinsic  cancer  results  gen- 
erally in  radical  cure.  Extrinsic  cancers,  on  the  other  hand, 
which  lie  about  the  margins  of  the  larynx,  affect  the  lymph 
nodes  much  earlier  and  give,  therefore,  a  much  graver  prog- 
nosis, even  if  I  cannot  quite  agree  with  Delavan,  who  said,  in 
1904,  "Extrinsic  laryngeal  carcinoma  is  practically  incurable 
by  operations,"  inasmuch  as  some  cures  are  reported. 
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A  positive  estimate  of  the  value  of  the  surgical  operative 
methods  can  only  be  determined  by  reliable  statistics.  The 
value  of  statistics  is  always  properly  subject  to  doubt,  as  the 
elements  of  error  cannot  be  fully  eliminated.  Errors  are  most 
frequently  found  in  the  statistics  of  the  results  of  operative 
methods  in  general  and  especially  in  those  pertaining  to  cancer 
of  the  laryn.x.  As  cancer  of  the  larynx  is  an  uncommon  affec- 
tion, many  busy  surgeons  and  laryngologists  with  large  prac- 
tices see  few  cases  and  operate  on  still  fewer.  This  and  other 
sources  of  error  were  brought  forward  by  Semon  in  Frankel's 
Archiv.  in  1897,  and  by  Delavan  at  the  22nd  Annual  Meeting 
of  the  -Xmerican  Laryngological  Association,  in  1900.  I  am, 
also,  of  the  opinion  that  the  general  statistics  are  subject  to 
error  for  the  following  reasons: 

I'ir-t:  Xone  of  these  statistics  taken  from  the  operations 
of  the  most  varied  operators  can  be  complete,  as  many  opera- 
tors do  not  publish  their  cases. 

Second:  Many  operators  only  publish  those  cases  which 
have  a  favorable  result,  and  others  only  those  which  show 
some  unusual  characteristic. 

Third :  It  is  often  impossible  to  report  the  later  history  of 
the  patients. 

Fourth:  The  various  operators  are  not  alike,  either  in  the 
selection  of  cases  or  in  the  ability  to  operate. 

Fifth:     Some  cases  are  reported  twice. 

Delavan  properly  requires  the  following  of  each  statistic 
component : 

First :  The  work  performed  must  be  of  the  highest  order 
of  perfection. 

Section :  All  cases  must  be  recorded  in  full,  not  only  as  to 
result  but  as  to  the  details  of  the  operation  and  of  the  after 
care. 

Third :  Sufficient  time  must  elapse  between  the  operation 
and  the  final  report,  in  successful  cases,  to  gfive  full  credit  to 
the  method  employed. 

These  requirements  can  only  be  obiained  from  personal 
statistics  of  extensive  "operators  of  the  highest  standing,  who 
appear  to  have  reported  all  of  their  material,  good  and  bad." 
Delavan  did  me  the  honor  to  name  me  with  Bergmann, 
Kocher,  Mikulicz,  Butlin,  Schmiegelow,  Fischer  and  Semon. 
He  collected  the  results  of  these  operators  and  calculated  the 
percentage.    These  results  are  far  more  trustworthy  than  the 
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general  statistics,  even  if  the  number  of  patients  is  not  so 
numerous. 

Finally,  I  have  sought  to  classify  and  compare  the  purely 
personal  statistics  of  capable  operators.  The  general  statistics, 
however,  must  not  be  discredited,  inasmuch  as  they  command 
a  far  larger  number  of  cases  than  the  other  and  as  they  give  an 
incidental  conclusion  as  to  the  progress  in  various  periods. 

The  best  general  statistics  were  collected  by  Sendziak,  of 
Warsaw,  as  he  sent,  in  1894,  a  circular  to  all  surgeons  and 
laryngologists  in  the  International  Centralblatt  fiir  Laryngo- 
logie,  and  the  various  surgical  and  laryngological  journals, 
German,  English  and  French,  in  order  to  study  the  cases 
operated  upon,  from  the  accounts  of  the  operators  themselves. 
In  addition,  he  wrote  personally  to  numerous  operators.  Three 
such  general  statistics  have  been  published  by  Sendziak:  one 
published  in  1897  (Bergmann,  Wiesbaden),  which  included 
all  cases  up  to  1894,  a  supplementary  one  up  to  the  end  of 
1897  (Nowiny  lekarskie,  1899,  Nos.  1  and  2),  and,  finally,  in 
1908,  in  abstract  (Monatsschrift  fiir  Ohrenheilkunde,  etc., 
No.  4.). 

On  account  of  the  great  care  shown  by  Sendziak,  these  are 
the  best  statistics.  He  excluded  all  cases  which  were  incom- 
plete or  observed  too  short  a  time.  In  addition,  I  desire  to 
mention  still  another  which  I  had  made  from  the  abstracts  in 
Semon's  Centralblatt,  particularly  from  the  beginning  of  1895 
to  the  end  of  1908.  All  the  objections  previously  mentioned 
are  applicable  to  this  which,  however,  will  serve  for  comparison 
with  Sendziak's  statistics,  to  which  it  is  inferior  inasmuch  as  a 
direct  correspondence  with  the  individual  operators  was  not 
possible  on  account  of  the  lack  of  time. 

The  most  important  question  in  all  of  the  statistics  is.  after 
what  period  one  may  consider  a  case  of  cancer  of  the  larynx 
operated  upon  as  definitely  cured.  According  to  Maydl, 
Scheier,  Wassermann,  Sendziak,  and  Delavan,  this  period  should 
extend  to  three  years.  Semon  thinks  that  a  case  remaining 
one  year  without  recurrence  is  with  highest  probability,  ac- 
cording to  his  experience,  to  be  considered  as  cured.  Still.  I 
believe  that  the  period  should  be  held  as  three  years,  since 
even  this  is  no  absolute  warrant  of  continued  cure.  Several 
cases  have  been  reported  in  which  the  recurrence  was  much 
later,    I  wish  to  report  several  cases  from  my  own  practice. 

A  patient  for  whom  Billroth,  in  1889,  removed  the  left  vocal 


TREATMENT  OP  CANCER  OF  LARYNX.  217 

band  for  cancer  by  tliyrotomy,  had  no  recurrence  until  four 
years  later  and  from  this  he  died  three  years  later. 

In  1900,  I  extirpated  a  vocal  band  by  thyrotomy  in  a  man 
who,  six  years  later,  died  of  cancer  of  the  esophagus  without 
involvement  of  the  larynx.  In  October,  1903,  I  extirpated  a 
cancerous  vocal  band  in  a  patient  who  was  affected  again 
with  cancer  of  tlic  larynx  in  July,  1908.  A  patient  died  seven 
years  after  a  unilateral  extirpation  of  the  larynx  for  cancer, 
from  a  new  malignant  neoplasm  of  the  neck.  As  to  the  ob- 
servation of  others,  I  mention  only  the  case  of  Hahn,  which 
died  from  cancer  of  the  cervical  lymph  nodes  eight  years  after 
partial  extirpation ;  and  a  case  of  Xovaro  in  which  death 
followed  six  years  after  operation  on  the  cervical  lymphatic 
nodes. 

These  cases  show  that  there  is  really  no  positive  founda- 
tion for  the  statistics ;  still,  these  cases  are  to  be  considered 
not  as  recurrence,  but  as  newly  occurring  cancer  in  predis- 
posed individuals. 

On  the  other  hand,  there  are  favorable  cases  of  cancer  of 
the  larynx  which  exhibit  a  benign  course  without  radical  opera- 
tion. The  case  of  Krieg  and  Knaus  is  well  known.  I  have 
reported  several  such  cases.  I  wish,  at  this  time,  to  speak 
more  particularly  of  one  (Arch,  fiir  Laryttgologie.  1908).  In 
February.  1888,  I  removed  from  the  left  vocal  cord  of  a  man 
who  had  suffered  from  hoarseness  for  two  years,  a  soft, 
vascular  papillary  growth,  which,  according  to  the  examina- 
tion of  Professor  Paltauf,  proved  to  be  papilloma  which  was 
disposed  to  degenerate  into  cancer.  The  patient  felt  so  well 
after  the  operation  and  had  such  a  clear  voice  that  he  did  not 
wish  an  external  operation  to  be  performed.  I  removed,  by 
July,  1889.  three  recurrences  from  the  same  quite  movable 
vocal  band.  The  growth  removed  in  July,  1889,  was,  accord- 
ing to  Professor  Paltauf's  histologic  examination,  suspicious 
of  carcinoma.  The  patient  still  refused  operation.  Trache- 
otomy was  finally  necessary,  in  October,  1892,  after  several 
additional  intralarA'Ugeal  operations  and  total  extirpjation  of 
the  larynx  was  now  advised.  As  the  patient  still  persistently 
refused  external  operation,  the  disease  continued  to  make 
further  progress  and  he  died  in  1894. 

In  this  case  the  carcinomatous  growth  was  in  spite  of  re- 
peated intralaryngeal  operations  confined  for  two  years  to  the 
vocal  band  and  it  did  not  interfere  with  the  movement  of  the 
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band,  a  good  proof  that  intralaryngeal  operations  are  not  so 
dangerous  as  considered  by  many. 

I  must  now  speak  of  the  structure  of  carcinoma  of  the 
larynx,  as  this  has  certainly  an  influence  on  the  rapidity  of  its 
growth.  The  most  common  form  of  cancer  of  the  larynx  is 
the  squamous  epithelium  form,  originating  from  the  frame- 
work of  the  glottis.  Horny,  squamous,  epithelial  carcinoma 
or  carcinoma  karatodes  is  less  common.  Cylindrical  epithelial 
cancer  and  medullary  cancer  are  much  less  comman,  and 
fibrous  carcinoma  is  the  most  infrequent  form.  The  most 
favorable  is  the  fibrous,  which,  however,  is  extremely  uncommon. 
It  grows  very  slowly  and  infects  the  nodes  very  late.  Squa- 
mous cell  carcinoma  is  fairly  benign,  particularly  as  it  begins 
at  the  vocal  bands.  It  affects  the  lymph  nodes  very  late,  while, 
on  the  contrary,  the  horny  epithelial  carcinoma  and  the  medul- 
lary form  grow  very  rapidly  and  infect  the  lypmh  nodes  very 
early. 

The  conclusions  drawn  therefrom  for  the  treatment  of  carci- 
noma of  the  larynx  were  published  by  Navratil  (Langenbeck's 
Archiv.,  1905)  in  Buda-Pest.  According  to  him,  the  common 
squamous  cell  carcinoma  may  be  entirely  removed  by  thyrotomy 
when  it  is  intrinsic,  and  when  it  does  not  interfere  with  the 
mobility  of  vocal  band.  He  advises  partial  extirpation  in 
simple,  intrinsic  squamous  cell  carcinoma,  involving  only  one- 
half  of  the  larynx  or  the  epiglottis,  which  has  caused  no 
metastases.  He  advises  total  extirpation  in  the  beginning 
stages  of  horny  squamous  cell  cancer  and  in  squamous  cell 
cancer  which  has  extended,  if  the  lymph  nodes  are  felt  small 
and  not  fixed. 

Total  extirpation  is  not  indicated  in  extensive  intrinsic 
cancer  with  participation  of  the  esophagus  and  in  horny 
squamous  cell  cancer,  except  when  no  metastatic  lymph  nodes 
are  present,  and,  naturally,  not  in  the  very  old. 

In  general,  these  indications  of  Navratil  can  only  be  ap- 
proved, but  it  must  be  remarked  that  Gluck  achieved  good 
results  with  his  method  of  operation  even  when  there  was 
extensive  involvement  of  the  pharynx,  tongue,  trachea,  and 
thyroid,  and  in  large  lymph  node  tumors.  At  any  rate,  it 
would  be  desirable  if  in  all  cases  the  cancer  had  been  de- 
termined by  histologic  examination  before  he  had  recourse 
to  his  radical  operation. 

As  to  the  question  of  the  province  of  the  large  external 
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operations  for  cancer  of  the  larynx,  it  must  be  conceded  to  the 
experienced  surpeon.  This  opinion  is  accepted  everywhere. 
Among  the  American  I  mention  John  Mackenzie  and  Delavan. 
Naturally,  the  physician  selected  must  have  had  experience  in 
larvTig^ology  and  there  can  be  no  doubt  that  this  operation 
should,  in  the  main,  be  undertaken  by  laryngologists  who  have 
had  proper  training  as  surgeons.  It  is  self-understood  that  this 
claim  can  be  made  for  but  few  laryngologists. 

The  operations  which  come  into  consideration  for  radical 
removal  of  cancer  of  the  larynx  are  intraiaryngeal  extirpation, 
thyrotomy,  partial  and  total  extirpation  of  the  larynx,  and,  in 
rare  cases,  subhyoid,  transhyoid  and  lateral  pharyngotomy. 

INTRALARYNGEAI,  EXTIRPATION. 

It  is  certainly  indispensable,  in  most  of  the  cases,  to  make  a 
positive  diagnosis.  It  is  difficult,  indeed,  to  recognize  an  in- 
trinsic cancer  in  the  beginning  by  laryngoscopy  alone.  Many 
larj-ngologists,  and  especially  in  America,  Thrasher  and  Simp- 
son in  1900,  and  Lincoln  in  1903,  have  given  expression  to  this 
view.  It  is,  therefore,  quite  natural  to  remove  a  piece  of  the 
neoplasm  intralaryngeally  and  to  have  it  examined  microscop- 
ically by  a  competent  pathologist.  This  slight  operation  does 
the  patient  no  harm.  I  need  only  mention  Semon's  report  in 
1887  and  his  address  delivered  in  1904  before  the  Laryngolog- 
ical  Section  of  the  Academy  of  Medicine  in  New  York.  John 
Mackenzie's  fear,  expressed  in  1900,  that  the  patient  might  be 
subjected  to  autoinfection  is  entirely  erroneous.  Mackenzie's 
position,  "The  removal  of  the  piece  for  microscopic  examina- 
tion too  often  means  the  beginning  of  the  end,"  is  certainly 
incorrect.  Many  operators,  including  myself,  have  never  seen 
such  a  result,  and  the  case  reported  in  this  paper  also  shows 
this.  Still.  I  do  not  wish  to  deny  that  any  incomplete  removal 
of  a  carcinoma  may  increase  its  growth. 

Upon  this  point,  Charles  H.  Knight  made,  in  1904,  an  in- 
teresting report.  A  growth  on  the  vocal  band,  held  to  be  a 
singer's  node,  was  removed  with  the  cold  wire  snare  and 
recognized  to  be  cancer;  whereupon  a  rapid  growth  of  the 
carcinoma  resulted.  Therefore,  as  I  have  long  claimed,  the 
external  operation  should  not  be  postponed  longer  than  a  few 
days,  or,  at  most,  two  weeks  after  the  removal  of  the  piece  for 
examination,  if  the  carcinoma  has  been  determined  histologic- 
ally. In  this  way  the  simple  intraiaryngeal  operation  can  cer- 
t.iinly  do  no  harm. 
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The  case  already  mentioned,  and  several  others,  in  which, 
on  account  of  the  refusal  of  the  patient  to  submit  to  external 
operation,  I  was  forced  to  perform  intralaryngeal  extirpation, 
have  taught  me  that  a  radical  cure  can  practically  not  be  ob- 
tained by  intralaryngeal  operations. 

Therefore,  for  more  than  twenty  years  I  have  held  the 
opinion  that  as  soon  as  any  growth  in  the  larynx  has  been  de- 
termined to  be  cancer,  it  must  be  operated  upon  externally,  if 
the  operation  is  still  admissible. 

Still,  attempts  to  remove  cancer  of  the  larynx  by  the  intra- 
laryngeal method  have  not  been  wanting,  and  occasionally  with 
good  result. 

Elsberg,  of  New  York,  made  the  first  observation  of  this 
sort  in  1864.  Recurrence  followed  and  it  was  removed  three 
years  later  by  thyrotomy. 

The  first  case  treated  with  good  result  was  reported  by 
Schnitzler,  of  Vienna,  who  removed,  in  1867,  a  tumor  of  the 
vocal  band  by  the  galvano-cautery  method.  Histologic  ex- 
amination showed  it  to  be  an  epithelial  cancer.  This  patient 
remained  cured  for  twenty-two  years. 

Indications. — Most  writers  consider  only  small  circumscribed 
tumors  upon  completely  movable  cords  as  proper  for  intra- 
laryngeal method.  B.  Frankel,  alone,  includes  tumors  which 
almost  cover  the  vocal  bands.  Frankel  presents  the  following 
conditions  in  his  article  ("Die  intralaryngeale  Behandlung  des 
Kehlkopfkrebs,"  Arch,  fur  Laryng.,  Vol.  VI,  189:):  "It 
must  be  possible  to  remove  the  entire  diseased  portion  intra- 
laryngeally,  and  one  must  penetrate  into  the  healthy  tissues. 
Even  in  thyrotomy,  if  this  becomes  necessary,  no  more  should 
be  removed  than  should  be  with  the  intralaryngeal  method. 
The  favorable  time  for  external  operation  should  never  be 
sacrificed  for  an  intralaryngeal  operation."  The  patient  must 
be    under  the  continuous  care  of  the  physician. 

B.  Frankel,  Krieg,  Jurasz  and  Bresgen  report  quite  favor- 
able results  from  this  operation.  B.  Frankel  is  especially  an 
enthusiastic  supporter.  Krieg  maintains,  on  the  basis  of  his 
well-known  case  {Arch,  fiir  Laryng.,  1894),  thut  favorable 
results  may  be  obtained  by  this  method  in  the  uncircumscribed 
forms  of  carcinoma.  It  is  further  known  that  the  enthusiastic 
advocates  of  this  method — Frankel,  for  instance — announce 
that  recurrences  are  very  common  after  intralaryngeal  extir- 
pation ;  as,  for  instance,  the  case  of  B.  Frankel  where  perma- 
nent cure  followed  only  after  four  operations. 
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RESULTS  OF  INTRALARYNGEAL  OPERATIONS. 

General  Statistics. 


Author 


No.  of 
patients. 


Relapses. 


Cures. 


Relative.      Absolute. 


Not  available. 


Sendziak. 
the   end   of    1SD4. 


Sendziak. 
the  end   of   1897. 


32 


ovudzlak. 
1888  to  1908. 


Ohlari. 
ming   1895 
1908. 


to  end 


39 


39 


36 


13 

(40.7%) 

4,  3.  2  years 

or  earlier. 


14 

(39%) 


13 
(33%) 


8 
(22.2%) 


4 

(12.5%) 

2.   2,   2   and 

1  years. 


4 

(12.5%) 

22.  8.  5  and 

3  years. 


2^% 

5                      9 

n4%)             (25%) 

39% 

18  (46%) 

8 
(22.2%  > 

8 
(22.2%) 

44.4% 


On    account    of    insuffi 

cient  observation, 

11  cases. 


11 


8 
InsuRicient  observation, 


12 
(33.3%) 


THE  NINE  CASES  OP  B.  FRAENKEL. 
(Published  in  the  Archiv.  fiir  Laryngologie,  Bd.  XI,  1897.) 


Age. 

Number  and  time  of 
intralaryngeal  operation. 

Result. 

Remarks. 

70 

5—1881  to  1884. 

Cured,    13    years. 

Carcinoma    cervical 

nodes     operated      1884 

by  Madelung. 

57 

1  operation. 

Unknown. 

i 

67 

2  operations;   1886.  1888. 

Return  In  1889, 
stenosis. 

49 

1   operation,   1887. 

Cured  10  years. 

69 

2  operations,  1888. 

Cured  9  years. 

Old 

1  incomplete. 

Return. 
Thyrotomy    healed. 

58 

5  operations;  1888-1890. 

Thyrotomy  and  extirpa- 
tion of  nodes  in  1892. 

66 

2  operations,  1896. 

Cured    1897. 
1%   years. 

Woman. 
53 

2  operations,  1890. 

Cured  1897. 
6  years. 

'. 
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Among  other  authors  than  Sendziak  there  are  only  thirty 
cases,  of  which  only  twenty-two  are  of  service,  with  twelve 
cures,  in  five  of  which  the  duration  was  only  a  half  year,  in 
three  two  years,  and  in  four  over  three  years,  of  which  one  was 
for  I  twenty-two  years  and  one  for  ten  years. 

It  is  clear,  according  to  these  statistics,  that  the  intralaryngeal 
operation  is  entirely  without  danger.  No  instance  of  death 
resulted  from  the  operation,  forty-six  per  cent  recovered,  but 
in  thirty-three  per  cent  there  was  recurrence.  If  one  observes 
correctly  the  indications  of  B.  Frankel,  this  does  not  render 
the  chances  of  a  later  operation,  especially  thyrotomy,  any 
worse.  Still,  the  favorable  cases  are  exceptional.  For  this 
reason  most  writers,  such  as  Schrotter,  Semon,  Delavan  and 
myself,  declare  the  intralaryngeal  operation  insufficient.  Never- 
theless, Simpson  reported  a  case,  in  1900,  a  cure  of  four  years' 
duration,  and  Ingals,  in  1907,  one  of  more  than  one  year's 
standing. 

TRACHEOTOMY. 

Cannot  be  considered  as  a  curative  operation.  It  serves 
only  to  relieve  the  stenosis  of  the  larynx  caused  by  the  cancer, 
or  comes  into  play  as  a  preliminary  to  the  radical  external 
operation. 

THYROTOMY. 

Was- first  undertaken  in  1833  by  Brauers,  in  Loewen,  for 
polypi,  and  in  1844  by  Ehrmann,  in  Strassburg,  for  carcinoma 
of  the  larynx.  Ehrmann's  case,  however,  is  so  imperfectly  re- 
ported that  it  cannot  be  considered  of  worth.  The  honor  of 
first  properly  reporting  this  operation  for  cancer  of  the  larynx 
belongs  to  an  American — Gordon  Buck — who  undertook  it  in 
the  year  1855,  before  the  invention  of  the  laryngoscope.  He 
noted,  howeiver,  recurrence  in  five  months,  and  the  patient  died 
in  ten  months. 

Solis  Gohen  operated  in  1868  and  reported  cure  of  twenty 
years'  duration. 

Paul  Bruns  (Die  Laryngotomie  zur  Entfernung  endolaryn- 
gealer  Neubildungen,  Hirschwald,  Berlin,  1878),  gives  an  ex- 
tensive presentation  of  nineteen  cases  of  thyrotomy  performed 
up  to  that  time  for  cancer  of  the  larynx,  with  the  exception  of 
the  cases  of  Buck  and  Solis  Cohen.  These  nineteen  operations 
were  performed  on  fifteen  cases,  four  being  twice  operated 
up<m.     In  all  cases,  but  one,  there  was  recurrence,  and  this 
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patient  died  twenty-two  months  after  the  operation  from  cancer 
of  the  kidney,  the  larynx  being  free.  Two  patients  died  shortly 
after  the  operation.  Besides  these,  there  were  sixteen  local 
recurrences,  in  the  main  a  few  months  after  the  operation. 
Bruns  says  in  conclusion :  "That  the  attempt  at  radical  extirpa- 
tion of  cancer  by  means  of  thyrotomy  has  proved  itself  com- 
pletely unsatisfactory  and  worthless,"  We  should,  however, 
not  forget  that  wider-spread  carcinoma  had  been  operated  upon 
after  this  jnethod  and  that  in  five  the  operation  had  to  be 
discontinued  on  account  of  hemorrhage. 

This  compilation  made  such  an  impression  that  in  the  fol- 
lowing ten  years  thyrotomy  was  performed  in  but  few  cases. 

At  the  London  International  Congress,  in  1881,  Foulis  and 
Czemy  formulated  their  views  that  established  cancer  of  the 
larynx  could  only  be  relieved  by  total  laryngectomy  and  then 
expressed  almost  no  contraindications  thereto. 

Felix  Semon  stated,  in  the  discussion  at  that  time,  that  he 
presented  no  theoretic  objection  to  total  extirpation  as  such, 
but  that  he  protested  against  its  invariable  use  in  all  cases  of 
cancer  of  the  larynx,  as  this  was  neither  theoretically  or  prac- 
tically established.  Semon  further  stated  that  we  must  see  to 
it  specially  that  a  diagnosis  of  cancer  is  made  early,  so  that  we 
may  get  along  with  a  smaller  operation,  a  partial  extirpation, 
or  splitting  the  larynx  alone,  and  removal  of  the  soft  parts. 
Semon  has,  since  that  time,  striven  to  make  the  early  diagnosis 
of  cancer  of  the  larynx  possible,  and  has  materially  advanced 
it,  especially  in  England.  Butlin,  who,  since  1883,  was  of  the 
opinion  that  total  extirpation  should  be  done  immediately  upon 
the  establishment  of  the  diagnosis,  now  attempts  more  often  by 
thyrotomy  to  remove  the  soft  parts  alone  or  small  portions  of 
cartilage  also,  and  is  convinced,  finally,  of  the  radical  value  of 
this  operation  in  proper  cases — that  is,  early  recognized  and 
not  too  extensive  cases,  and  especially  in  those  limited  to  the 
vocal  bands. 

Semon  soon  followed  his  example  and  the  favorable  results 
of' his  operation,  in  the  lessened  number  of  deaths  from  the 
operation  and  in  the  greater  number  of  definite  cures,  are  the 
main  reasons  why  thyrotomy,  which  formerly  occupied  such  a 
bad  reputation,  has  since  then  been  used  for  the  radical  removal 
of  cancer  of  the  larynx. 

Itidications. — This  operation  is,  according  to  the  consensus  of 
opinion  of  most  operators,  only  indicated  when  the  cancer  is 
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small  and  circumscribed,  when  it  involves  the  vocal  or  ven- 
tricular bands  without  prejudice  to  the  motility  of  the  vocal 
bands.  If  the  arytenoid  is  immovable,  it  is  an  indication  that 
the  cancer  has  spread  to  the  deeper  portions.  Even  when  the 
arytenoid  is  not  swollen,  a  partial  extirpation  must  be  per- 
formed. Only  Cisneros,  at  least  up  to  1905  (Centralblatt  fiir 
Laryng.,  1905,  p.  137),  and  Pieniazek  (Archiv.  internat.  de 
Laryng.,  etc.,  March  and  April,  1908),  up  to  1908,  recommend 
thyrotomy  in  complete  immovability  of  the  vocal  bands;  and 
Pieniazek  also  in  swelling  of  the  arytenoid  and  large  subglottic 
extension. 

For  this  reason,  these  writers  have  such  numerous  recur- 
rences, as  we  shall  see  later  in  our  statistics.  We  must,  there- 
fore, agree  with  Semon  that  thyrotomy  early  enough  under- 
taken in  favorable  cases  is  a  truly  ideal  operation  in  cancer  of 
the  larynx.  Even  Gluck,  who  certainly  does  not  shirk  the  most 
radical  surgical  operations,  says :  "Laryngofissure  is  not  only 
a  palliative  measure  in  the  early  stages  of  carcinoma,  but  also 
a  blissful  radical  and,  therefore,  conservative  operation." 

I  need  not  speak  extensively  of  the  technic  of  this  operation 
and  the  after-treatment,  before  this  body  of  professional  men. 
I  will  only  mention  that  most  operators  perform  tracheotomy 
first  and  then  introduce  a  tampon-canula.  Bruns  (Tiibingen), 
Moure  (Bordeaux),  and  Pieniazek  (Krakau)  are  content  with 
a  simple  canula  and  permit  the  head  to  hang  below.  Pieniazek 
and  his  assistants  have  performed  three  hundred  thyrotomies, 
twenty  for  cancer,  in  this  way,  without  a  death. 

Butlin  and  Semon,  who  have  reported  very  favorable  re- 
sults, and  Moure  remove  the  canula  immediately  after  the 
operation  and  suture  the  larynx  and  trachea  partially  or  com- 
pletely. 

The  other  operators,  including  myself,  generally  tampon  the 
larynx  with  a  Mikulicz  tampon,  then  place  an  ordinary  canula 
in  and  remove  the  tampon  after  three  to  eight  days.  Even 
Kocher,  the  celebrated  surgeon,  and  most  of  the  other  opera- 
tors, would  not  renounce  this  tampon,  since  it  furnishes  a  posi- 
tive protection  against  the  entrance  of  blood,  wound  secretions, 
mucus,  and  saliva  into  the  trachea  during  the  first  few  days 
after  the  operation.  One  should  not  forget,  in  this  connection, 
after  splitting  the  larynx  to  apply  cocain  to  the  inner  surface 
of  the  larynx,  according  to  the  advice  of  Billroth,  in  1886,  and 
the  warm  recommendation  of  Felix  Semon,  or,  according  to 
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My  own  statistics,  of  forty-one  completed  operations,  show 
about  the  average  results,  and,  by  reason  of  the  relatively  large 
number  of  cases,  they  give  a  most  reliable  estimate  of  the  value 
of  thyrotomy.  The  number  of  cures  would  have  been  much 
greater  if  there  had  not  been  thirty-nine  per  cent  of  my  cases 
(i.  e.,  twelve  cases)  without  later  news.  These  refer  mainly 
to  patients  from  foreign  countries,  the  Balkan  Peninsula,  Rus- 
sia, and  to  those  belonging  to  the  poorer  classes  whose  address- 
es were  unknown. 

Very  likely  some  of  these  twelve  cases  belong  to  the  group 
of  those  recovered,  as  they  had  been  dismissed,  cured. 

The  bad  results  of  Cisneros  are  to  be  explained  on  the  basis 
that  he  included  among  the  thyrotomies,  up  to  1905,  every  case 
in  which  the  vocal  band  was  partially  or  completely  immovable ; 
i.  e.,  such  cases  as  properly  belong  to  unilateral  laryngectomy. 

The  same  thing  pertains  to  Pieniazek  who,  likewise,  estab- 
lished too  broad  indications  for  thyrotomy. 

All  operators  report  that  the  voice  always  becomes  good 
after  the  removal  of  one  vocal  band,  and  also  after  removal  of 
the  ventricular  bands.  One  of  my  patients  delivered  scientific 
lectures  for  a  year  after  the  operation,  and  one  in  whom  I 
had  removed  both  vocal  and  ventricular  bands  in  three  thy- 
rotomies can  still,  after  seven  years,  speak  quite  loud  and  can 
be  understood.  In  none  of  my  patients  was  it  necessary  to  re- 
insert the  canula.  For  these  reasons,  thyrotomy  is  an  operation 
full  of  blessing  in  suitable  cases.  It  has  very  slight  mortality 
and  exhibits  many  lasting  cures.  The  important  factor  in 
producing  a  favorable  result  is  the  early  diagnosis  of  the  can- 
cer. 

PARTIAL    EXTIRP.\TI0N. 

Under  this  head  are  included  the  atypical  partial  extirpation 
and  the  typical  unilateral  form,  as  well.  Heine,  in  Prague  in 
1874,  first  introduced  partial  extirpation  for  the  relief  of  cic- 
atricial stenosis.  The  first  surgeon  to  use  it  for  cancer  of 
the  larynx  was  Maas,  of  Breslau,  in  1876,  who  removed  all 
the  larynx  except  a  piece  of  the  cricoid  and  the  epiglottis.  Re- 
currence appeared  in  three  months. 

Billroth,  of  Vienna,  who  first  undertook  this  operation  in 
1878,  removed  the  whole  left  half  of  the  larynx,  and  he  gave 
it  the  name  of  "halbseitige  extirpation."  According  to  Send- 
ziak,  this  operation  was  performed  in  224  cases  of  cancer  of 
the  larynx  up  to  the  end  of  the  year  1907. 
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Indications. — The  most  suitable  cases  are  those  in  which  the 
cancer  is  developed  upon  the  vocal  bands  and  visibly  retards 
or  prevents  their  mobility,  without  the  presence  of  lymph  node 
enlargement  and  without  the  pharynx  being  affected. 

Somewhat  less  suitable  are  the  extrinsic  cancers  which  have 
their  origin  on  the  arytenoid  or  the  aryepiglottic  folds,  and, 
finally,  those  cases  in  which  one  side  of  the  larynx  is  wholly 
involved.  If  the  other  side  becomes  eventually  involved,  it  is 
always  possible  to  remove  smaller  or  larger  portions  of  the 
affected  part,  but  the  result  of  the  operation  is  always  more 
doubtful.  It  depends,  therefore,  on  the  opinion  of  the  operator, 
whether  he  attaches  importance  to  the  fact  that  a  small  portion 
of  the  larynx  is  left  in  relation  with  the  trachea,  by  means  of 
which  voice  production  is  greatly  facilitated. 

As  a  usual  thing,  tracheotomy  is  generally  performed  five  to 
fourteen  days  before  the  partial  extirpation.  This  is  quite 
necessary  if  severe  dyspnea  is  present,  in  order  that  the  patient 
may  be  relieved  of  the  results  of  larynx  stenosis.  If  no  dysp- 
nea is  present,  the  tracheotomy  may  be  performed  immediately 
before  the  extirpation. 

The  operation  is  practically  always  performed  with  the  aid 
of  a  tampon  canula,  under  chloroform  narcosis.  Kocher,  of 
Berne,  performed,  under  cocain,  such  partial  extirpations  in 
which  it  was  not  necessary  to  remove  so  much  of  the  cartilage. 
I  do  not  wish,  at  this  place,  to  go  into  the  details  of  the  opera- 
tion. The  cricoid  may  be  spared  occasionally  in  partial  extir- 
pation. Under  these  circumstances,  naturally,  the  operation 
is  easier.  If,  on  the  contrary,  a  piece  is  taken  away  from 
another  level  of  the  larynx,  the  operation  will  be  longer  and 
more  detailed,  but  the  course  will  be  the  same.  I  have  often, 
in  such  cases,  removed  almost  the  entire  larynx  in  this  way, 
but  of  late  I  perform  total  resection  with  previous  suture  of 
the  tracheal  stump,  after  the  method  of  Gluck. 

If  the  pharynx  is  involved,  the  affected  portion  must  be  cut 
away  and  removed  from  the  healthy  portion.  In  this  particu- 
lar, all  suspicious  lymph  nodes  are  included. 

After-Treatment. — The  first  tampon,  which  is  introduced 
with  special  care,  is  permitted  to  remain  as  long  as  possible, 
as  Koschier  recommends.  When  the  tampon  no  longer  com- 
pletely close§,  in  about  eight  days,  it  is  replaced  by  another 
and  this  is  changed  as  often  as  necessary.  After  five  or  six 
days  the  nourishment  tube  may  be  removed,  as  the  patient  can 
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Writer. 

No.  of 
patients. 

Death 
following 
operation. 

Recurrence. 

Cure. 

Relative.    1    Definite. 

Peres,  to  190o 

..;            13 

1 

2 
(15.3%) 

(38.4%) 

4 
(30.6%) 

V 

2 
(15.3%) 

46.9% 

Cure  resulted  in  these  few,  very  favorable  cases  in  46% 
of  the  cases.  The  large  general  statistics  show  a  decided 
reduction  in  the  fatal  cases  and  recurrences,  and  an  increase 
in  the  cures  after  1888  and  especially  after  1895.  Delavan's 
statistics,  which  were  collected  from  the  reports  of  seven 
oi)erators  (by  the  before  mentioned  and  by  Fischer),  show  the 
transition  to  the  purely  personal  .statistics.* 

Ui  the  32  partial  laryngectomies  reported  by  me,  two 
each  were  performed  by  my  assistants.  Professor  Harmer, 
Dr.  Kahler,  and  Dr.  Marschik,  at  the  clinic  during  vaca- 
tion, the  remaining  26  by  myself.  One  case  remained  cured 
for  six  years,  when  I  lost  sight  of  him.  Another  died  six 
years  and  four  months  after  operation  from  carcinoma  of 
the  neck,  which  appeared  three  months  before  death.  I 
have  included  this  case  under  the  recurrences.  Two  of  the 
eight  relatively  cured  patients  have  lived  for  two  years  and 
four  months,  and  two  years  and  two  months,  up  to  the 
present  time,  two  lived  two  years  and  eight  months  and  two 
years,  and  one  lived  eight  months  and  then  disappeared 
from  observation.  One  died  of  pneumonia  one  year  after 
operation,  one  died  of  diabetes  one  year  after  operation, 
and  one  died  one  year  and  two  months  after  operation  from 
a  febrile  disease  of  two  days'  duration,  all  without  recur- 
rences. 

There  was  recurrence  in  fifteen  cases ;  in  four  after  one 
year,  in  one  after  six  years  and  four  months,  and  in  ten 
after  a  few  months.  I  removed  almost  the  entire  larynx 
in  some  of  these  cases. 

•See  next  pace. 
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The  personal  statistics  show  most  varying  results;  the 
percentage  of  fatal  cases  in  Koschier's  cases  was  only  6.25, 
while  he  had  62  per  cent  recurrences;  the  results  of  the 
other  operators  were  much  more  nearly  uniform.  An  ex- 
ceptional result  is  to  be  found  in  the  report  of  Gluck  who 
had  no  fatal  issue  following  the  42  hemilaryngectomies 
which  he  performed  according  to  his  method.  However,  he 
does  not  present  a  statistical  account  of  his  cases. 

TOTAL  EXTIRPATION. 

Watson,  of  Edinburgh,  extirpated  the  whole  larynx  for 
syphilis,  in  1866.  Czerny,  while  assistant  of  Billroth,  in 
Vienna,  removed  the  entire  larynx  in  dogs  and  showed  that 
they  were  in  moderately  good  condition  afterwards.  By 
reason  for  this,  Billroth  made  the  first  operation  in  man  for 
cancer  on  December  31st,  1873.  The  patient  died,  however, 
eight  months  later  from  a  recurrence,  which  very  likely 
arose  from  the  epiglottis  which  was  not  removed.  Since 
this  time,  the  operation  has  been  frequently  performed. 
Sendziak  was  able  to  report  188  such  operations  up  to  1894, 
and  more  than  416  up  to  the  end  of  1907. 

Indications. — The  opinion  of  specialists  has  been  changed  to 
the  effect  that  total  larynx  extirpation,  or  laryngectomy  as  it  is 
also  called,  is  only  nfecessary  when  both  sides  of  the  larynx 
are  affected.  In  general,  we  can  say  that  very  many  opera- 
tors consider  those  cases  only  as  operable  where  there  are 
not  many  lymph  nodes  affected  and  these  completely  mova- 
ble. Besides,  not  a  great  portion  of  the  pharynx  must  be 
affected  with  cancer,  and  but  few  of  the  rings  of  the 
trachea  or  the  thyroid  gland.  Many  operators  believe  that 
those  cases  of  intrinsic  cancer  which  grow  through  the 
thyroid  cartilage  and  extend  outwardly  can  hardly  give  any 
hope  of  radical  cure.  Most  operators  operate,  with  a 
tampon  canula,  several  weeks  after  a  preliminary  trache- 
otomy. Only  a  few  apply  a  single  canula  and  endeavor  by 
the  position  of  the  patient,  with  head  hanging  down,  to 
prevent  the  entrance  of  blood  into  the  trachea. 

Bardenheuer,  in  1890,  made  the  proposition  that  the 
mucosa  of  the  posterior  wall  of  the  larynx, — that  is,  the 
anterior  wall  of  the  esophagus, — be  sutured  to  the  mucosa 
of  the  pharynx  in  the  neighborhood  of  the  hyoid,  thus  com- 
pletely closing  oflF  the  oral  cavity  from  the  wound  remain- 
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ing  after  the  removal  of-  the  larynx.  Bardenheuer  also  ad- 
vised that  the  patient  should  lie  in  bed  in  such  a  way  that 
the  head  would  be  much  lower  than  the  tracheal  opening 
so  that  the  discharges  from  the  mouth  could  not  flow  into 
the  trachea.  Butlin  and  Semon  place  the  patient  horizontal- 
ly on  the  side  (in  the  unilateral  extirpation  on  the  operated 
side).  The  after-treatment  is  the  same  as  in  partial  ex- 
tirpation. I  have  lately  heard  of  the  excellent  results  of  Dr. 
Chevalier  Jackson,  who  had,  I  believe,  no  deaths  and  numerous 
cures. 

The  completed  operation  leaves,  as  a  rule,  a  connection 
between  the  wound  opening  and  the  trachea,  so  that  the 
patient,  even  if  he  wears  the  canula,  can  blow  air  through 
the  window  of  the  canula  into  the  pharynx  and  oral  cavity. 
In  order  to  give  the  patient  vocal  speech,  a  tube  may  be 
introduced,  in  three  or  four  weeks,  from  the  canula  to  the 
lower  end  of  the  pharynx  and  a  reed  may  be  placed  in  this 
tube.  This  instrument  is  known  under  the  name  of  artifi- 
cial larynx.  This  artificial  larynx,  however,  generally  gives 
the  patient  such  discomfort  and  annoyance  that  he  remains 
content  with  whisper  voice.  This  whisper  voice,  as  a  rule, 
becomes  fairly  satisfactory  by  exercises  and  the  artificial 
larynx  is  discarded. 

That  it  is  possible  to  have  a  fairly  loud  voice  after  com- 
plete closure  of  the  pharynx  and  oral  cavity  from  the 
trachea  was  already  known  to  Czermak,  and  was  later  often 
confirmed  by  Gluck. 

gluck's  operation  method. 

In  order  to  obviate  the  danger  of  aspiration  pneumonia 
and  an  infection  of  the  neighborhood  of  the  wound  through 
blood,  discharge  or  food,  Gluck  recommended  a  procedure 
at  the  Surgical  Congress  in  Berlin  in  1881,  with  the  report 
of  several  favorable  cases,  by  which  the.  trachea  is  cut  off 
from  the  larynx  one  to  two  weeks  before  the  operation, 
drawn  forward  and  sutured  as  carefully  as  possible  with 
its  borders  in  the  skin  wound.  This  prophylactic  suturing 
of  the  tracheal  stump  forms  an  absolute  protection  against 
the  development  of  aspiration  pneumonia.  More  recently, 
he  releases  the  entire  larynx  and  upper  part  of  the  trachea 
from  their  attachments  and  then  severs  the  larynx  from 
the  trachea  and  sutures  the  tracheal  stump. 

He    uses    the    old    method    only    where    there    is    serious 
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dyspnea.  Gluck  reported  in  1908  that  he  had  a  cure  in  128 
of  his  own  cases  of  total  larynfjectomy.  None  of  his  cases 
of  typical  laryngectomy  in  many  years  has  succumbed  to 
the  operation.  Out  of  about  300  operations  on  the  upper 
r<  ry    and    deglutition    apparatus    in    which     it    was 

1  y   to   make    very    extensive   extirpation   of   lymph 

nodes,  ligatures  of  the  large  cervical  vessels  and  extensive  re- 
section of  portions  of  the  tongue,  pharj'nx  and  esophagus,  the 
mortality  reached  only  13  per  cent.  Already  in  1904  he 
could  present  a  series  of  eleven  such  serious  cases  with- 
out fatal  issue  from  the  operation.  It  is  unfortunate  that 
up  to  the  present  time  there  are  no  definite  personal  statis- 
tics of  Gluck's  operations  for  cancer  of  the  larynx.  How- 
ever, it  appears  from  the  data  just  mentioned  that  his  re- 
sults are  better  than  those  of  any  other  operator.  For  this 
reason  I  use  as  often  as  possible  his  method  of  suturing 
the  trachea  in  advance  and  shutting  off  the  pharynx  from 
the  trachea  and  the  adjacent  tissues;  so  far  I  am  satisfied 
with  this  method. 

Of  my  nine  cases,*  eight  were  performed  by  me  and  one  by 
my  assistant.  Dr.  Kahler.  in  the  clinic.  In  eight  of  the  cases 
the  tracheotomy  was  performed  several  weeks  in  advance. 
In  my  last  case,  it  was  n^essary  on  account  of  severe  dyspnea 
to  open  the  trachea  immediately  before  the  extirpation. 

Gluck's  method  was  used  in  all  the  cases,  for  the  trachea 
was  sutured  into  the  skin  wound  and  the  pharynx  com- 
pletely shut  off  below  from  the  respiratory  tract. 

In  general  it  must  be  said  that  the  personal  statistics  are 
in  part  incomplete  and  in  part  the  cases  are  too  few  to 
permit  any  definite  conclusions  to  be  drawn  from  them. 
The  general  statistics,  which  show  very  favorable  results 
only  remain  to  determine  the  value  of  complete  laryngec- 
tomy. So  far  as  mortality  is  concerned,  the  results  since 
1895  are  better  than  in  partial  laryngectomy  and  are  next 
to  thyrotomy ;  it  surpasses  all  other  methods  in  regard  to 
recurrence;  as  to  cure,  it  ranks  just  next  to  partial  laryngec- 
tomy and  about  half  that  of  thyrotomy.  Gluck's  results,  as 
already  mentioned,  are  the  best.  It  is  true  that  he  has  had 
a  mortality  in  all  of  his  complete  laryngectomies  of  13  per 
cent,  while  my  general  statistics  from  1895  to  1908  show 
only  12  per  cent,  but  he  had  many  seriously  complicated 

*See  page  29. 
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cases  with  involvement  of  the  tongue,  esophagus,  thyroid 
gland  and  ligature  of  the  large  vessels.  In  the  uncompli- 
cated cases  he  had  no  mortality,  so  the  superiority  of  his 
method  is  demonstrated.  Cisneros  had  in  one  year  7  com- 
plete laryngectomies  with  suture  of  the  trachea  in  advance, 
death  following  in  only  one  case  (Boletin  dc  laringologia, 
Dec,  1907).  V.  Hacker  (Graz)  and  Motella  (Madrid)  also 
operate  accordling  to  Gluck's  method.  Patients  upon  whom 
Gluck's  method  of  total  laryngectomy  has  been  performed 
learn  almost  always  easily  understood  pharyngeal  speech 
which  is  often  loud  in  character.  This  result  is  attained 
more  quickly  by  instruction  from  a  specialist  in  speech  de- 
fects. 

Deglutition  is  difficult  in  those  cases  only  in  which  a 
large  part  of  the  pharynx  or  esophagus  has  been  removed. 
In  such  cases  Cluck  uses  rubber  prosthetic  appliances  which 
carry  the  food  through  the  mouth.  I  saw  such  patients  in 
London  in  1905,  and  in  Vienna  in  1908,  in  which  Cluck  had 
removed,  at  the  same  time,  the  larynx,  some  tracheal  rings 
and  a  portion  of  the  tongue  and  esophagus.  They  wore 
a  prosthetic  appliance,  were  well  nourished,  spoke  with  a 
loud  voice  in  spite  of  a  large  cervical  fistula.  They  declared 
that  they  were  satisfied  with  their  lot.  It  is  certain  that 
this  extensive  resection  of  the  larynx,  pharynx,  esophagus 
and  tongue  is  justifiable  from  an  ethical  and  social  stand- 
point. Therefore,  we  must  be  thankful  to  Cluck  for  his 
tireless  and  oft  misunderstood  efforts.  In  spite  of  this  it 
must  be  the  endeavor  of  the  laryngologist  to  recognize 
cancer  of  the  larynx  so  early  that  it  may  be  radically  cured 
by  thyrotomy,  as  this  operation  results  in  the  most  cures 
and  but  slight  mortality  even  if  there  are  more  recurrences 
than  in  complete  laryngectomy.  Those  operated  upon 
breathe,  speak  and  swallow  in  the  natural  way ;  but  these 
results  are  attained  only  if  Semon's  advice  is  followed, 
namely,  to  perform  thyrotomy  only  if  the  intrinsic  cancer 
but  slightly  diminishes  the  motility  of  the  cords.  Early 
diagnosis,  however,  is  only  possible  after  intralaryngeal 
removal  of  a  portion  of  the  growth  for  diagnostic  pur- 
poses— an  operation  which  is  not  difficult. 

I  must  therefore  declare  that  the  opinion  of  John  Mac- 
kenzie, against  the  extirpation  of  a  portion  of  the  growth 
for  microscopic  diagnosis  and  against  thyrotomy  as  a  radi- 
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cal  operation,*  as  unfounded  in  view  of  the  experience  of 
many  distingfuished  laryngologists  as  well  as  my  own. 

Only  with  insufficiency  of  thyrotomy  is  partial  or  com- 
plete laryngectomy  advisable. 

UNCOMMON  OPERATIVE  PROCEDURES. 

Subhyoid  pharyngotomy  (Richet),  or  subhyoid  laryngec- 
tomy (Malgaigne),  is  proper  for  those  cancers  which  involve 
only  the  entrance  of  the  larynx ;  they  are  generally  located  on 
the  epiglottis  alone,  more  uncommonly  on  the  arytenoid  or 
aryepiglottic  fold. 

The  following  gives  the  results. 

GENERAL  STATISTICS. 


Writer.                  „„m'    /„       Mortality. ■ 
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(12.5%) 
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Cisneros  reported  in  1908  two  cases  without  special  de- 
tails. The  operation  gave  very  unpleasant  immediate  re- 
sults. 'Semon  (Fraenkel's  Archiv.,  Vol.  \T,  p.  412)  operated 
a  single  time,  the  patient  dying  in  four  days.  I  did  it  once 
in  1897,  in  connection  with  a  lateral  pharyngotomy  for  a 
cancer  of  the  right  arytenoid  and  of  the  recessus  piriformis. 
The  patient  recovered,  but  had  a  recurrence  i«  the  lymph 
nodes  at  the  end  of  that  year. 

Rene  Lacour*  collected  40  cases  operated  on  for  various 
conditions,  with  a  mortality  of  10  (25  per  cent).  It  is 
seldom  done  for  carcinoma  of  the  larynx.  Cisneros,  epi- 
thelial carcinoma  of  the  epiglottis,  recovery  (Centralblatt  fiir 
Laryngol.,  1900)  ;  Lutz,  epithelioma  of  the  larynx,  recovery 
{Philadelphia  Med.  Journal,  February  24,  1900)  ;  Lambert 
Lack,  epithelioma  of  the  larynx,  recovery  for  over  two  years 
{Centralblatt  f.  Laryng.,  1906,  p.  36)  ;  Brockaert  {Centralblatt 
fuer  Laryng.,  1905,  p.  352).  Subhyoid  pharyngotomy  with 
temporary  resection  of  the  hyoid  bone  for  tumor  of  the  ary- 


*Tbe8e  de  Paris.  1897.    Central,  f.  Laryng.,  1898.  p.  315. 
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tenoid  and  pharynx,  death  in  three  weeks.  xA.lso,  since  1895, 
six  operations  with  two  deaths,  one  recurrence  and  three  re- 
coveries. 

Transhyoid  Pharyngotomy  was  introduced  by  Vallas,  1896. 
It  comprehends  the  median  splitting  of  the  hyoid  bone  and 
membrana  hyoidea,  permitting  the  edges  of  the  wound  to 
be  held  apart  by  strong  retractors.  It  is  claimed  that  in 
this  way  the  passage  to'the  larynx  is  good.  Cisneros  stated 
in  his  report  at  the  International  Congress  of  Laryngo-Rhi- 
nology  at  Vienna  that  he  had  performed  the  operation  eight 
times  but  did  not  mention  his  results. 

Median  Pharyngotomy  by  Mouret  (Bulletins  et  Memoir es 
de  la  Socicte  Franc,  de  Laryn.  ct  de  Rhin.,  1908,  p.  405),  is 
a  combination  of  transhyoid  pharyngotomy  and  thyrotomy. 
It  has  not  been  used  for  cancer  up  to  the  present  time. 

Lateral  Pharyngotomy  has  been  used  according  to  various 
methods,  those  of  Langenbeck,  Bergmann,  Kiister,  Miku- 
licz and  Cheever,  and  is  suitable  especially  for  carcinoma 
of  the  pharynx  and  tongue  and  less  so  for  cancer  of  the 
larynx.  I  once  saw  Gussenbauer  remove  a  cancer  of  the 
left  arytenoid  after  this  method ;  the  patient  however  died 
of  diabetes  ten  days  afterwards.  Lambert  Lack  (Proceed- 
ings of  the  London  Laryngological  Association,  March  17, 
1905;  Centralhlatt  fuer  Laryng.,  1906),  removed  a  carcinoma 
of  the  right  arytenoid  and  pharynx,  after  this  method. 
Recovery  for  one  year. 

I  repeat,  in  conclusion,  that  in  such  a  terrible  disease  as 
cancer  of  the  larynx,  serious  undertakings  are  permitted 
but  the  patient  should  be  fully  informed  of  his  disease  with 
the  greatest  indulgence.  The  results  of  the  individual 
operation  can  be  only  properly  determined  if  all  extensive 
operators  report  all  their  cases  with  the  utmost  detail  as 
was  already  suggested  by  your  distinguished  colleague, 
Bryson  Delavan  in  1900. 


XXI. 

A  STUDY  OF  THE  ANATOMIC  RELATIONS  OF  THE 

OPTIC  NER\E  TO  THE  ACCESSORY  CAVITIES 

OF  THE  NOSE.* 

Bv  Hanai    W.  Lofp.  A.  M..  M.  D., 

St.  Louis. 

(from  the  anatomical  department  of  st.  louis  university.) 

Although  a  great  deal  has  been  written  during  the  past  ten 
or  fifteen  years  upon  the  anatomy  of  the  accessory  cavities  of 
the  nose,  comparatively  little  has  been  done  in  the  direction  of 
establishing  the  relation  which  they  bear  to  the  optic  nerve. 
True,  the  exhaustive  work  of  Onodi*'  has  been  of  great  value 
in  this  respect,  but  there  is  still  much  to  be  done. 

CLINICAL  REVIEW. 

There  has  been  considerable  clinical  evidence  of  this  relation, 
as  may  be  easily  discovered  by  a  casual  view  of  the  literature. 
In  this  abstract  of  cases  I  have  purposely  excluded  the  large 
number  of  orbital  abscesses  which  have  been  reported,  con- 
fining it  to  those  in  which  changes  in  the  nerve  itself  were 
noted,  without  symptoms  of  an  associated  infection  of  the 
periorbita. 

lierger  and  Tyrman=^  state  that  26  cases  of  blindness  had 
1m.  en  reported,  due  to  disease  of  the  sphenoid,  six  from  caries 
and  twenty  from  tumors. 

Welge.  according  to  Berger  and  Tyrman,'  reports  the  case 
rif  a  man  who  as  a  result  of  suppuration  in  the  accessory 
cavities  of  the  nose  became  blind  in  both  eyes. 

CaldwelP  reports  a  case  of  suppuration  of  the  sphenoid 
sinus  and  marked  hyperemia  of  the  disk  with  necrosing  and 

•Read  before  the  New  York  Academy  of  Medicine,  November  25, 
1908. 
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cystic  ethmoiditis,  "causing  atrophy  of  the  right  and  then 
the  left  optic  nerve  and  bHndness. 

Kuhnt**  cites  a  case  of  amaurotic  amblyopia  following  an 
acute  coryza. 

Courtaix*  collects  several  cases  of  ocular  disease  from  liter- 
ature which  seem  to  be  due  to  suppuration  of  the  maxillary 
sinus :  B.  Travers.*'  A  case  of  beginning  amaurosis,  checked 
by  extraction  of  a  tooth.  Galezowski."  Amaurosis,  cured 
after  thirteen  months  by  extraction  of  a  tooth.  Pasquier.^' 
Five  days  after  extraction  of  a  tooth,  sudden  complete  right- 
sided  amaurosis  developed  with  foul  discharge  from  the  nose. 
Ten  days  later  sight  returned.  Job.  Hjort^"  reports  a  case  of 
frontal  empyema  causing  exophthalmus  and  papillitis  with  dis- 
tinct diminution  of  vision. 

Winckler"''*  reports  a  case  of  retrobulbar  neuritis  cured  by 
removal  of  a  hypertrophied  inferior  turbinate. 

HanselP"  reports  a  case  of  acute  loss  of  vision,  due  to  disease 
of  the  ethmoid  and  sphenoid  cavities. 

Holmes^'^  gives  the  notes  of  a  case  of  empyema  of  the  left 
sphenoid  sinus  which  had  been  unrecognized  until  patient  com- 
pletely lost  sight  in  the  left  eye.  Vision  became  normal  after 
opening  the  sphenoid  sinus. 

Bull*  calls  attention  to  symptoms  from  involvement  of  the 
optic  nerve  by  tumors  of  the  sphenoid. 

De  Lapersonne-"  reported  at  the  Congress  at  Utrecht  sev- 
eral cases  of  unilateral  optic  neuritis  with  greyish  projecting 
papilla,  with  voluminous  and  tortuous  vessels  hidden  by  edema 
behind  the  papilla,  without  retinal  hemorrhages.  They  were 
accompanied  by  well-marked  amblyopia,  scotoma  and  reduction 
of  the  visual  field.  In  spite  of  treatment,  they  resulted  in 
complete  blindness  of  the  affected  side  through  papillary  atro- 
phy. Careful  rhinoscopic  examination  revealed  sphenoid  sin- 
usitis or  posterior  purulent  rhinopharyngitis.  In  the  discus- 
sion which  followed,  these  observations  were  confirmed  by 
Knapp,  Meyer,  Kuhnt  and  Gutmann ;  Meyer  claiming  that 
the  attack  could  be  arrested  by  treatment  of  the  sinus  disease. 

Halstead^*'  observed  sudden  blindness  in  the  left  eye  in  a 
case  of  empyema  of  the  right  maxillary,  ethmoid  and  sphenoid 
cavities.  After  operation  the  patient  recovered  vision.  He 
thought  that  the  contralateral  involvement  depended  upon  the 
lUpture   of  the   sphenoid   septum,   but   in   the   light  of  later 
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Studies  of  the  relation  of  the  sphenoid  cavity  to  the  optic  nerve, 
a  better  explanation  is  found  in  the  fact  that  a  sphenoid  sinus 
may  be  in  relation  with  both  optic  nerves.     (See  figures  1,  7, 
!'.  10.  13,  14,  15,  16,  22,  24,  25,  28,  29,  30.) 
Mendel'*  reported  several  cases  in  point: 

(a)  .-\  patient  with  left  exophthalmus  for  two  years  with 
gradual  loss  of  sight,  whole  lower  and  part  of  temporal  por- 
tion of  the  left  field  of  vision  lost ;  disk  outlines  indistinct  and 
pale ;  pus  found  in  left  antrum.  Operation  resulted  in  some 
improvement  in  vision. 

(b)  Sudden  loss  of  sight  in  left  eye  with  large  absolute 
central  scotoma  and  suppuration  of  anterior  and  middle  eth- 
moid cavities.  Operation  was  followed  by  immediate  im- 
provement, eventually  with  almost  complete  recovery  of  sight. 

i  0  1  In!  four  of  seven)  cases  of  unilateral  optic  neuritis,  the 
accessory  cavities  were  involved  in  (four)  cases,  one  being  of 
the  maxillary.  An  old  amaurosis  was  not  cured  by  operation, 
nor  was  a  case  of  bilateral  atrophy. 

Xordquist"  reports  a  case  of  optic  neuritis,  due  to  maxillary 
empyema. 

Broeckaert'  reports  the  case  of  a  woman  suffering  from 
chronic  suppuration  of  the  ethmoid  and  frontal  with  detach- 
ment of  the  retina  and  numerous  opacities  of  the  vitreous. 
The  opacities  disappeared,  the  detachment  persisted  and  vision 
became  sharp  in  the  intact  portion  of  the  retina  after  the 
suppuration  was  relieved. 

De  Lapersonne,'*  in  a  most  detailed  paper,  discusses  the 
various  aspects  of  the  subject.  He  calls  attention  to  the 
reports  of  Reinhardt,  Braun,  Neiden  and  Panas,  who  had 
noted  blindness,  unilateral  or  bilateral,  following  infectious 
C'uVc  neuritis,  but  in  these  the  lesions  were  very  extensive. 
•  intains  that  sphenoid  sinusitis  may  be  complicated  by 
Lptic  neuritis,  papillitis  with  more  or  less  encroachment  on 
the  retina,  and  prepapillary  edema,  accompanied  by  consider- 
able diminution  of  central  or  peripheric  vision ;  and  that  while 
amelioration  is  possible  by  treatment,  the  prognosis  is  none 
the  less  serious. 

Risley"  describes  a  case  of  hemicrania  and  partial  loss  of 
sight,  which  were  relieved  by  treatment  of  a  gummi  of  the 
maxillary  sinus;  another  case  of  general  neuritis  with  blind- 
ness in  maxillary  empyema;  and  another  in  which  a  second- 
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ary  neuritis  from  sphenoid  and  ethmoid  empyema  resulted 
in  bHndness  of  the  right  side. 

Gronbak^^  had  a  patient,  aet.  fifty-one  years,  who  was  re- 
ferred to  him  by  an  ophthalmologist  with  the  statement  that 
there  was  disease  of  the  left  optic  nerve  and  several  motor 
branches  of  the  ocular  muscles,  complete  amaurosis  on  this 
side,  nothing  on  ophthalmoscopic  examination,  papilla  normal, 
distinct  exophthalmus.  Upon  removal  of  the  nasal  polypi 
and  a  large  carious  portion  of  the  left  middle  turbinate,  he 
found  for  the  first  time  thick,  foul-smelling  pus  coming  from 
the  ethmoid  cells.  The  carious  portions  of  the  ethmoid  were 
removed  and  the  opening  of  the  sphenoid  sinus  enlarged.  The 
exophthalmus  disappeared,  the  muscular  paralysis  vanished, 
but  the  amaurosis  continued  unchanged. 

Polyak^''  reports  a  case  of  bilateral  optic  atrophy  of  three 
years'  standing,  resulting  from  a  suppurating  bone  cyst  of  the 
left  middle  turbinate,  which  filled  the  left  nostril  and  closed 
the  openings  of  the  posterior  ethmoid  and  sphenoid,  causing 
retention  of  secretions  and  eventually  empyema  of  these 
sinuses.  As  there  was  no  other  way  for  it  to  grow,  Polyak 
thought  that  it  forced  the  posterior  portion  of  the  septum  to 
the  extreme  right,  causing  retention  of  secretion  and  empyema 
on  this  side.  Although  the  process  started  on  the  left  side, 
the  right  optic  became  first  affected.  It  is,  however,  no  less 
rational  to  assume  that  the  left  sphenoid  was  in  relation  with 
both  optic  nerves,  as  in  the  case  of  the  sphenoids  shown- in  the 
figures  to  which  reference  has  already  been  made  in  discussing 
Halstead's  case ;  or  that  the  last  posterior  ethmoid  cell  was  in 
relation  with  both  optic  nerves,  as  in  Onodi's  case. 

Onodi?^  addressed  letters  to  various  ophthalmologists,  with 
the  view  of  ascertaining  the  clinical  proofs  of  the  influence  of 
disease  of  the  posterior  nasal  accessory  cavities  upon  the  optic 
nerve.  In  reply,  Schmidt-Rimpler  stated  that  disease  of  ,the 
optic  nerve  is  the  result  of  an  affection  of  the  adipose  tissue 
and  that  there  is  no  real  proof  that  empyema  of  the  sphenoid 
can,  of  itself,  cause  an  affection'  of  the  optic  nerve.  Sattler 
did  not  consider  that  unilateral  optic  neuritis  and  atrophy 
were  characteristic  of  diseases  of  the  ethmoid  and  sphenoid 
cavities,  as  they  might  arise  from  inflammation,  hemorrhage, 
or  tumors  at  the  cerebral  end  of  the  optic  nerve.  Blindness 
in  both  eyes  with  simultaneous  empyema    of    these    cavities 
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might  indicate  a  causal  connection  if  no  other  cause  is  present. 
Axenfeld  maintained  that  diseases  of  the  optic  nerve  are  much 
rarer  than  is  expected  in  diseases  of  the  sphenoid.  He  had 
seen  one  case  of  empyema  of  the  sphenoid  with  retinal  neu- 
ritis and  two  tumors,  causing  unilateral  disturbance  of  vision, 
Onodi  concludes  that,  in  general,  bilateral  disturbances  of 
sight  are  intracranial  in  orgin,  but  may  be  due  to  disease  of 
cither  the  sphenoid  or  ethmoid. 

Fish*  presents  four  cases  bearing  on  the  subject: 

(a)  Woman,  aet.  37  years,  right  eye  normal,  left  eye  punc- 
tate keratitis,  vitreal  opacities,  retinitis,  hyperemia  of  the  disk, 
general  edematous  condition  of  the  fundus.  Resection  of  the 
middle  turbinate  and  syringing  out  the  sinus  resulted  in  im- 
proving the  sight,  but  the  trouble  returned  whenever  the  nasal 
discharge  was  obstructed. 

(b)  Opacities  of  the  vitreous,  hyperemia  of  the  disk, 
edema  of  the  fundus,  frontal  sinusitis.  Great  improvement 
followed  syringing  the  sinus. 

(c)  Attack  of  grip  in  1898,  with  inflammation  and  pain  in 
the  eye  and  forehead.  At  present  time  there  is  retinochoroid- 
itis,  central  and  peripheral,  disk  pale,  absolute  central  scotoma 
with  contraction  of  the  field  of  vision.  Frontal  sinusitis  and 
I)olypi  of  nose  present. 

(d)  Pain  and  inflammation  for  about  a  week;  hyperemia 
of  disk,  keratitis,  pain  in  ball  and  frontal  bone,  hyperemia 
middle  and  inferior  turbinate,  sinusitis  frontalis.  Syringing 
resulted  in  no  improvement  at  first,  but  as  soon  as  discharge 
appeared  in  the  nostril  the  eye  rapidly  improved. 

Moritz-"  showed  that  optic  neuritis,  with  sudden  loss  of 
vision,  may  result  from  compression  of  the  optic  nerve  at  the 
foramen,  or  from  perineuritis,  and  that  a  threatened  affection 
of  the  optic  nerve  is  shown  by  hyperemia  of  the  disk. 

Pollatschek"  reports  a  case  of  bilateral  papillitis,  cured  by 
resection  of  the  middle  turbinate,  curetting  of  the  posterior 
ethmoid  cells  and  opening  the  sphenoid  sinuses. 

Galezowski'"  presented  a  case  in  which  there  was  a  maxil- 
lary sinusitis  of  dental  origin,  giving  the  appearance  of  an 
orbital  phlegmon.  The  papilla  was  edematous,  with  tortuous 
veins  and  hyperemic  arteries.  Visual  acuity  was  one-fourth, 
the  field  of  vision  being  normal.  Luc's  operation  was  done; 
three  weeks  later  all  ocular  symptoms  had  disappeared  and  the 
vision  was  normal. 
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Alexander^  reports  a  case  of  a  man,  forty-one  years  of  age, 
who  suflfered  from  bilateral  optic  neuritis,  due  to  empyema 
of  the  posterior  ethmoid  cells  and  the  sphenoid  sinus. 

Paunz^*  reports  a  case  of  papillitis  with  considerable  diminu- 
tion of  vision,  due  to  posterior  ethmoid  diseases ;  greatly  im- 
proved after  operation. 

Glegg  and  Hay"  had  a  patient  in  whom  there  was  limitation 
of  the  field  of  vision  and  reduction  of  vision  to  six-twelfths 
and  six-eighteenths,  with  other  ocular  symptoms,  all  being  en- 
tirely cured  by  removing  the  middle  turbinate  and  opening 
the  posterior  ethmoid  cells. 

Green^^  claims  that  the  optic  nerve  is  especially  prone  to 
become  implicated  in  sphenoiditis  and  posterior  ethmoiditis, 
though  the  involvement  is  usually  slight.  If  severe  and  pro- 
longed, retrobular  neuritis  may  develop. 

Knapp^^  reports  a  number  of  cases  of  orbital  abscess  and 
the  two  following  cases  without  orbital  abscess : 

(a)  Neuro-retinitis  following  influenza,  recovering  with- 
out treatment. 

(b)  Retrobulbar  neuritis,  congestion  of  the  right  disk,  later 
central  scotoma,  deflection  of  septum,  and  turbinate  hyper- 
trophy ;  not  much  improved  at  first,  but  later  complete  recovery. 

In  the  discussion  which  followed,  Kipp  stated  that  he  had 
never  seen  optic  neuritis  in  connection  with  sinus  disease, 
except  where  the  infection  extended  to  the  orbital  tissue;  but 
Randall  had  seen  numerous  cases. 

Schmiegelow**'  reports  two  cases  of  latent  empyema  of  the 
sphenoid  and  posterior  ethmoid  cells,  resulting  in  retrobulbar 
neuritis : 

(a)  A  boy  suddenly  taken  with  pain,  malaise,  vomiting  and 
later  diminished  vision  in  the  left  eye.  The  papillary  tissues 
were  obscured,  borders  indistinct,  slight  swelling,  veins  dark, 
tortuous  and  sHghtly  thickened,  macula  normal.  Vision  was 
greatly  improved  by  resection  of  the  posterior  end  of  the 
middle  turbinate,  and  opening  of  the  sphenoid  sinus. 

(b)  Young  woman,  aet.  eighteen  years,  two  and  a  half 
years  before  was  taken  with  severe  headaches  on  the  left  side 
with  reduction  of  vision  on  the  right  side.  Headaches  im- 
proved under  treatment.  Later,  headaches  appeared  on  the 
right  side.  Papilla  white  and  atrophic  without  showing  optic 
neuritis,  vision  decreased  considerably.    Very  decided  improve- 
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inent  followed  the  rejection  of  the  posterior  portion  of  the 
middle  turbinate  and  the  anterior  wall  of  the  sphenoid. 

Delneuville'  was  able  to  relieve  a  patient  with  reduction  of 
vision  to  one-half  on  the  left  side  while  the  fingers  could 
hardly  be  counted  by  the  right  eye,  one  meter  away,  with 
fundus  and  medium  normal,  central  scotoma,  retrobulbar  neu- 
ritis, by  cleansing  and  treatment  of  a  sphenoid  sinusitis  which 
was  present. 

Onodi'"  found  that  relief  followed  resection  of  the  middle 
turbinate,  removal  of  polypi  and  irrigation  of  maxillary  sinus 
in  a  man  nineteen  years  of  age,  who  was  attacked  suddenly 
with  headache,  exophthalniu-^.  double  vision,  and  lessened 
vision. 

Packard^-  reports  a  number  of  cases : 

(a)  Margin  of  left  optic  nerve  hazy,  hyperemia  of  disk, 
left  ethmoiditis  and  sphenoiditis ;  improvement  of  the  eye  un- 
der nasal  treatment. 

(b)  Left  optic  neuritis,  hypertrophy  of  the  left  middle 
turbinate,  no  pus,  bulla  ethmoidalis  swollen,  improvement  fol- 
lowing treatment. 

(c)  Right  optic  neuritis,  hypertrophy  of  the  right  middle 
turbinate,  improvement  following  treatment. 

(d)  Intense  hyperemia  and  edema  of  both  disks,  cystic 
middle  turbinates. 

(e)  Swelling  and  tortuosity  of  retinal  vessels,  acute  frontal 
sinusitis,  hypertrophied  and  cystic  middle  turbinates. 

(f)  Retinal  vessels  overfull,  ethmoiditis. 

Thompson*^  reports  a  case  in  which  there  were  pain  for 
three  weeks,  paralysis  of  the  third  nerve,  choked  disk,  right 
eye  similarly  aflfected  but  less  extensive.  After  removal  of 
septal  spur  and  treatment  of  ethmoid  and  sphenoid  condition, 
vision  returned  to  almost  normal.  * 

Posey'^  ^^  makes  the  very  pertinent  remark  that  there  were 
cases  of  retrobulbar  inflammation  of  the  optic  nerve  observed 
in  earlier  years,  following  grip  and  in  association  with  catching 
cold  or  rheumatism,  which,  in  place  of  simple  and  effective 
treatment  directed  towards  the  sinus,  received  active  and  of- 
ten depressing  and  harmful  general  medication.  As  a  conse- 
quence, blindness  was  not  the  infrequent  result,  whereas,  with 
proper  appreciation  of  the  circumstances  attending  the  origin 
of  the  neuritis,  complete  recovery  might  have  been  the  ques- 
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tion  of  but  a  few  days.  Posey  maintains  that  the  nerve  may 
be  aflfected  from  the  sinuses  by  contiguity  of  tissues  from 
all  stages  of  edema  to  retrobulbar  neuritis. 

Sluder*^  reports  a  case  in  which  there  was  pain  in  the  right 
eye  for  three  days,  with  sudden  blindness  in  both  eyes.  The 
right  upper  lid  was  edematous.  Immediate  improvement  in 
vision  followed  operation. 

Risley^^  reports  an  additional  case  of  optic  neuritis,  with 
impaired  central  vision  and  contracted  fields,  recovering  after 
drainage  of  the  frontal  and  ethmoid  sinuses,  although  the 
symptoms  had  lasted  three  years. 

Alfred  Wiener**  reports  two  cases,  (a)  Absolute  blindness 
followed  an  attack  of  rhinopharyngitis.  The  middle  turbinate 
bone  was  resected  and  the  posterior  ethmoid  cells  curetted,  first 
on  the  right  side  and  then  on  the  left,  with  evidence  of  dis- 
ease at  each  operation.  Vision  returned  in  one  eye,  but  not  in 
the  other.  Wiener  regards  the  condition  as  an  acute  retro- 
bulbar neuritis,  occurring  in  the  canalicular  portion  of  the  optic 
nerve,  brought  about  through  a  posterior  ethmoiditis  on  both 
sides,  probably  of  syphilitic  origin,  (b)  Complete  blindness 
in  a  child  of  nine,  following  an  acute  coryza  and  severe  frontal 
headache.  Vision  returned  in  about  two  weeks  after  mild  local 
treatment  of  the  nose, 

METHOD  Of'  ANATOMIC  STUDY. 

With  this  array  of  clinical  facts,  a  study  of  the  anatomic 
relations  of  the  optic  nerve  is  certainly  justified. 

Departing  somewhat  from  the  practice  of  Onodi,  Zucker- 
kandl,  Hajek,  and  others,  who  used  their  material  without 
special  reference  to  uniformity,  I  have  made  these  studies  on 
fifteen  heads  which  have  been  sectioned  horizontally.  They 
were  first  injected  through  the  carotid  with  a  fifty  percent 
formalin  solution,  then  immersed  for  from  three  to  five  months 
in  a  three  percent  solution  of  hydrochloric  acid,  in  order  to 
decalcify  them ;  then  sectioned  and  reconstructed  after  the 
plan  designated  in  my  previous  papers.^^  ^^  ^*  I  have  taken  the 
sections  containing  the  optic  nerve  and  have  dissected  out  the 
optic  nerve  and  cut  away  portions  of  the  walls  of  the  accessory 
cavities  so  as  to  bring  into  view  the  most  important  relations. 
In  some  instances  the  mucosa  has  been  left  intact  and  in  others 
the  bony  walls  alone  are  shown. 
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Till  reconstructions.  I  consider  of  great  importance,  for  it 
is  only  in  this  way  that  it  is  possible  to  define  accurately,  in  a 
series  of  heads,  the  diameters  of  the  sinuses,  their  positions 
witli  respect  to  the  optic  nerve  throughout  its  course,  their 
variations  in  graphic  form  and,  at  the  same  time,  to  preserve 
the  specimens  for  identification  and  study.  Besides  this,  it  is 
easy  at  any  time  to  verify  the  findings  and,  if  it  is  desired,  to 
study  additional  problems  in  this  connection.  An  illustration 
of  each  head  is  presented,  accompanied  by  the  necessary  re- 
constructions, so  that  the  details  of  this  work  may  be  used 
by  other  investigators  who  may  be  interested  in  this  field  of 
research. 

MATERIAL   FOR    STUDY. 

The  heads,  used  as  material  for  study,  were  all  obtained 
from  the  Anatomical  Department  of  St.  Louis  University, 
but  there  has  been,  in  no  instance,  a  possibility  of  ascertaining 
the  ante  mortem  history  of  the  individuals,  and,  in  some 
cases,  the  age  and  sex  were  unknown,  as  the  heads  had  been 
removed  from  the  body  before  they  came  into  my  possession. 

DESCRIPTIQN    OF    HEADS. 

The  heads  are  given  numbers  in  the  order  in  which  they 
were  reconstructed.  Thus  far  I  have  reconstructed  twenty 
heads,  the  last  fifteen  of  which  (from  VI  to  XX,  inclusive) 
have  been  used  in  this  study.  In  future  papers,  where  refer- 
ence is  made  to  these  heads,  the  numbers  will  be  given.  In 
papers  already  published,  only  the  first  four  heads  recon- 
structed have  been  utilized — designated  A,  B,  C,  D,  respec- 
tively. These  are  hereafter  to  be  numbered  I,  II,  III  and 
IV,  respectively. 

He.\d  \'I.     (Figures  1  and  16.) 

Sphenoid  Sinus. — Left,  small,  not  in  relation  with  optic 
chiasm  which  lies  behind  it.  Right,  large,  extending  more 
than  a  centimeter  posterior  to  the  optic  chiasm. 

Ethmoid  Labyrinth. — Left,  two  posterior  ethmoid  cells  in 
relation  with  optic  nerve  at  their  postero-external  angles  near 
the  roof.  Right,  posterior  ethmoid  consists  of  but  one  large 
cell  which  comes  into  relation  with  the  optic  nerve  at  the 
postero-external  angle  of  the  cell,  its  roof  slightly  overlapping 
the  nerve. 
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Frontal  Sinus. — Left,  covers  about  one-third  of  the  bulbus 
at  its  supero-internal  portion  and  extends  a  somewhat  greater 
distance  internal  to  the  globe.  Right,  smaller  than  the  left, 
extends  over  one-sixth  of  the  roof  of  the  globe,  its  main  por- 
tion somewhat  larger,  lying  internal. 

Optic  chiasm  lies  on  the  roof  of  the  right  sphenoid. 

Optic  Nerve. — Left,  passes  along  roof  of  the  right  sphenoid 
and  the  external  wall  of  the  left  sphenoid,  external  to  the 
postero-external  angle  of  the  posterior  ethmoid  cell.  Right, 
passes  over  the  external  wall  of  the  right  sphenoid  and  external 
to  the  postero-external  angle  of  the  right  posterior  ethmoid. 

Head  VIL     (Figures  2  and  17.) 

Sphenoid  Sinus — Left,  very  large,  extends  to  the  occipito- 
sphenoidal  articulation  posterior  to  the  carotid;  optic  nerve 
passes  over  anterior  fourth  of  the  roof.  Right,  very  large, 
extends  to  the  occipitosphenoidal  articulation  posterior  to  the 
carotid ;  optic  nerve  passes  over  anterior  fourth  of  the  roof. 

Ethmoid  Labyrinth. — Left,  anterior  portion  narrow,  pos- 
terior portion  wide,  extending  somewhat  external  to  the  optic 
nerve,  but  below  it.  Last  posterior  ethmoid  in  relation  with 
the  optic  at  the  postero-external  angle.  Right,  anterior  portion 
narrow,  posterior  portion  wide;  last  posterior  ethmoid  in  rela- 
tion with  the  optic  at  postero-external  angle. 

Frontal  Sinus. — Left,  though  quite  large,  lies  almost  entirely 
internal  to  the  globe,  overlapping  it  but  slightly.  Right,  simi- 
lar in  shape  and  relation  to  the  left,  but  somewhat  smaller. 

Optic  chiasm  extends  about  an  equal  distance  over  the  roof 
of  the  two  sphenoids. 

Optic  Nerve. — Left,  passes  over  the  roof  of  the  left  sphenoid 
then  downward  to  the  postero-external  angle  of  the  posterior 
ethmoid.  Right,  passes  over  the  roof  of  the  left  sphenoid  and 
downward  to  the  postero-external  angle  of  the  posterior  eth- 
moid. 

Head  VHL     (Figures  3  and  18.) 

Sphenoid  Sinus. — Both  fairly  uniform,  the  right  reaching  a 
somewhat  higher  level  than  the  left. 

Ethmoid  Labyrinth. — Left,  posterior  portion  much  wider 
than  the  anterior  portion,  but  the  only  direct  relation  is  at  the 
postero-external  angle  of  the  last  cell  near  its  roof.  Right, 
anterior  ethmoid  cells  extend  posteriorly  beyond  the  posterior 
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ethmoidal  cells,  but  not  in  close  relation  with  the  optic  nerve. 
The  right  posterior  ethmoid,  last  cell,  in  relation  with  the 
optic  only  at  its  postero-external  angle,  near  the  roof. 

Frontal  Sinus.— Left,  very  small  and  not  in  relation  with 
the  globe,  being  more  than  a  centimeter  internal  to  it,  but 
reaching  about  the  same  level  as  the  bulbus.  Right,  much 
larger  than  left,  extending  more  than  three  centimeters  above 
the  globe  and  overlapping  it  but  slightly. 

Optic  chiasm  lies  over  posterior  portion  of  the  roof  of  right 
and  left  sphenoid,  three-fourths  being  over  the  right  and  one- 
fourth  over  the  left. 

Optic  Nerve. — Left,  passes  externally  over  roof  of  the 
sphenoid  to  the  postero-external  angle  of  the  last  posterior 
ethmoid  cell.  Right  optic  passes  externally  over  the  posterior 
portion  of  the  roof  of  the  sphenoid  sinus  and  over  the  postero- 
external angle  of  the  last  posterior  ethmoid. 

1 1  HAD  IX.     (Figures  4  and  19.) 

Sphenoid  Sinus. — Both  fairly  uniform,  right  reaching  a 
slightly  higher  level.  Considerable  intervening  bone  between 
the  roof  of  the  sinuses  and  the  optic  chiasm  which  lies  above 
and  behind. 

Ethmoid  Labyrinth. — Left,  anterior  portion  broad ;  last  pos- 
terior ethmoid  cell  not  in  close  relation  with  the  optic  which 
lies  3  mm.  from  its  postero-external  angle.  Right,  anterior 
portion  broad,  last  posterior  ethmoid  cell  not  in  close  relation 
with  the  optic  which  lies  3  mm.  from  its  postero-external  angle. 
A  second  cell  presents  an  angle  4  mm.  from  the  nerve. 

Frontal  Sinus. — Left,  very  large,  extending  a  considerable 
distance  anterior  to  the  globe,  but  overlapping  it  but  slightly. 
It  extends  internally  beyond  the  median  line.  Right  frontal 
much  smaller  than  the  left  and  not  in  relation  with  the  globe, 
except  at  the  supero-external  portion. 

Optic  chiasm  lies  5  mm.  above  left  sphenoid,  2  mm.  above 
right  and  behind  both  of  them ;  no  evidence  of  sulcus  opticus 
on  roof  of  either  sphenoid  sinus. 

Optic  Nerve. — Left,  passes  along  lateral  and  upper  wall  of 
left  sphenoid  and  the  postero-external  angle  of  the  left  pos- 
terior ethmoid.  Right,  passes  along  roof  of  right  sphenoid 
externally  and  the  postero-external  angle  of  the  last  posterior 
ethmo"!  ct.!!. 
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Head  X,     (Figures  5  and  20.) 

Sphenoid  Sinus. — Left,  small.  Right,  larger,  extends  above 
the  optic  nerve,  which  runs  along  the  external  wall. 

Ethmoid  Labyrinth. — Left,  broader  posterior  than  anterior. 
Last  posterior  ethmoid  in  relation  at  postero-external  angle 
with  the  optic  nerve.  Right,  two  posterior  ethmoid  cells  in 
relation  with  optic  nerve  at  their  postero-external  angle. 

Frontal  Sinus. — Left,  overlaps  the  inner  portion  of  the  globe 
but  slightly.  Right,  considerably  smaller,  lies  3  mm.  from  the 
globe  at  its  nearest  point. 

Optic  chiasm  in  relation  almost  entirely  with  the  right 
sphenoid. 

Optic  Nerve. — Left,  passes  along  the  left  sphenoid  laterally 
and  superiorly,  and  along  the  postero-external  angle  of  the 
last  posterior  ethmoid.  Right,  passes  along  the  lateral  wall  of 
the  sphenoid  sinus  just  below  its  roof  and  along  the  postero- 
external angle  of  the  last  two  posterior  ethmoid  cells. 

Head  XL     (Figures  6  and  21.) 

Sphenoid  Sinus. — Both  sinuses  large  and  fairly  uniform. 

Ethmoid  Labyrinth. — Both  unusually  small.  Last  posterior 
ethmoid  cell  on  each  side  3  mm.  from  the  corresponding  optic 
nerve,  the  nearest  point  being  the  postero-external  angle  of 
the  cell. 

Frontal  Sinus. — Left,  small,  lies  considerably  internal  to  the 
globe.  Right,  much  larger,  somewhat  more  distant  from  the 
globe,  extends  beyond  the  median  line  on  the  left. 

Optic  chiasm  passes  over  the  roof  of  left  and  right  sphenoid, 
the  left  being  about  two-thirds  of  the  entire  distance. 

Optic  Nerve. — Left,  passes  over  the  roof  of  the  left  sphenoid 
and  3  mm.  away  from  postero-external  angle  of  the  last  pos- 
terior ethmoid  cell.  Right,  passes  over  the  roof  of  right  sphe- 
noid and  3  mm.  from  postero-external  angle  of  the  last  pos- 
terior ethmoid  cell. 

Head  XH.     (Figures  7  and  22.) 

Sphenoid  Sinus. — Left,  exceedingly  large,  in  relation  with 
optic  chiasm  and  both  optic  nerves.  Right,  very  small,  6  mm. 
below  the  optic  nerve. 

•Ethmoid    Labyrinth. — Left,   anterior   portion   much   longer 
than  the  posterior;  last  posterior  ethmoid  cell  shows  the  usual 


RELATION  OF  OPTIC  NERVE  TO  NASAL  SINUSES.  255 

relation  at  its  jiostero-extcrnal  angle  with  the  optic.  Right, 
anterior  ethmoid  has  the  same  antero-posterior  diameter  as 
the  labyrinth,  in  that  its  posterior  wall  extends  as  far  back 
as  the  posterior  ethmoid  cells.  The  last  anterior  ethmoid 
cell  is  here  in  relation  with  the  optic  nerve  at  the  postero- 
external angle  of  the  cell,  havinij  replaced  the  posterior  eth- 
ni(>\l.  which  is  quite  small. 

Frontal  Sinus. — Left,  very  large,  overlapping  the  inner  wall 
of  the  bulbus  very  slightly.  Right,  very  small,  some  distance 
removed  from  the  inner  wall  of  the  bulbus. 

Optic  chiasm  lies  on  the  posterior  third  of  the  roof  of  the 
left  spheno'd. 

Optic  Xerve. — Left,  passes  from  the  roof  of  the  left  sphe- 
noid to  the  postero-external  angle  of  the  last  posterior  ethmoid 
cell.  Right,  passes  over  the  left  sphenoid  and  to  the  postero- 
external angle  of  the  last  anterior  ethmoid  cell. 

Head  XI n.     (Figures  8  and  23.) 

Sphenoid  Sinus. — Left,  exceedingly  large,  extending  almost 
as  far  back  as  the  fifth  nerve  on  both  sides,  far  behind  the 
posterior  wall  of  the  right  sphenoid  (13  mm.).  Left  optic 
nerve  runs  across  the  superior  wall,  though  the  sinus  roof  ex- 
tends to  a  much  higher  level.  Right,  much  smaller  than  left, 
in  relation  with  the  optic  nerve,  which  runs  along  its  external 
and  superior  wall,  though  not  at  its  highest  level. 

Ethmoid  Labyrinth. — Left,  anterior  ethmoid  constitutes  an- 
terior and  large  part  of  the  outer  portion ;  last  posterior  eth- 
moid cells,  two  in  relation  with  the  optic  nerve  at  the  postero- 
external angle.  Right,  last  posterior  ethmoid  in  but  slight 
relation  with  the  optic  at  postero-external  angle. 

Frontal  Sinus. — Left,  not  in  relation  with  the  bulbus,  most 
of  the  cavity  being  anterior  to  it.  Right,  similarly  disposed, 
but  somewhat  larger. 

Optic  Chiasm. — Right  two-thirds  lies  on  the  posterior  wall 
of  the  right  sphenoid,  and  left  third  on  the  superior  wall  of  the 
left  sphenoid. 

Optic  Xerve. — Left,  runs  along  the  superior  wall  of  the  left 
sphenoid  below  its  highest  level  and  just  posterior  to  the 
postero-external  angle  of  the  last  two  posterior  ethmoid  cells. 
Right,  runs  along  the  supero-external  wall  of  the  right  sphe- 
noid and  the  postero-external  angle  of  the  last  posterior  eth- 
moid cell. 
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Head  XIV.     (Figures  9  and  24.) 

Sphenoid  Sinus. — Left,  small,  4  mm.  below  the  optic  nerve. 
Right,  very  large,  in  relation  with  both  optic  nerves  and 
chiasm. 

Ethmoid  Labyrinth. — Left,  anterior  cells  very  wide,  extend- 
ing almost  as  far  externally  as  the  frontal ;  posterior  ethmoid 
composed  of  one  cell  only,  which  is  in  relation  with  the  optic 
nerve  at  the  postero-external  angle.  Right,  anterior  ethmoid 
cells  similar  to  those  on  the  left;  last  posterior  ethmoid  cell 
in  relation  with  optic  nerve  at  postero-external  angle. 

Frontal  Sinus. — Left,  very  large,  extending  over  the  inner 
wall  of  the  orbit  and  beyond  the  median  line.  Right,  relation 
almost  identical,  but  somewhat  larger. 

Optic  chiasm  lies  posterior  to  right  sphenoid. 

Optic  Nerve. — Left,  runs  along  the  postero-external  wall 
of  the  right  sphenoid  and  along  the  postero-external  angle  of 
the  posterior  ethmoid.  Right,  runs  along  the  posterior  wall 
of  the  right  sphenoid  and  along  the  postero-external  angle  of 
the  posterior  ethmoid  cell. 

Head  XV.     (Figures  10  and  25.) 

Sphenoid  Sinus. — Left,  in  relation  with  both  optic  nerves 
at  its  postero-lateral  wall.  Right,  insignificant  in  size,  8  mm. 
below  the  optic  nerve,  appearing  as  a  mere  indentation  com- 
municating with  the  nasal  cavity  by  an  opening  of  the  usual 
size. 

Ethmoid  Labyrinth. — Left,  small,  last  posterior  ethmoid  in 
relation  with  the  optic  nerve  at  the  postero-external  angle  just 
below  the  roof.     Right,  very  similar  to  the  left. 

Frontal  Sinus. — Left,  very  small,  not  in  relation  with  orbit. 
Right,  smaller,  but  similar  in  relation. 

Optic  chiasm  lies  behind  the  left  sphenoid  about  the  level  of 
the  roof. 

Optic  Nerve. — Left,  runs  along  the  postero-external  wall  of 
the  left  sphenoid  and  along  the  postero-external  angle  of  the 
posterior  ethmoid.  Right,  runs  along  the  postero-external 
wall  of  the  left  sphenoid  and  along  the  postero-external  angle 
of  the  posterior  ethmoid. 

Head  XVL     (Figures  11  and  26.) 

Sphenoid   Sinus. — Left,   small,   8   mm.  below  optic  nerve, 
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t'tinj;  rcpiaccfi  b\  an  ciiimi'Ki  ecu  which  is  uucrposcd.  Right, 
in  relation  with  the  optic  nerve  at  its  roof  and  external  wall. 

Ethmoid  Labyrinth. — Left,  large ;  last  posterior  ethmoid  in 
relation  with  optic  on  the  external  wall  of  the  cell.  Right, 
large,  but  relation  with  the  optic  nerve  is  only  at  the  postero- 
external angle  of  the  last  posterior  ethmoid  cell. 

Frontal  Sinus. — Left,  close  to  the  inner  wall  of  the  globe, 
but  docs  not  overlap.  Right,  but  slightly  larger  and  overlaps 
several  millimeters. 

Optic  chiasm  lies  entirely  behind  sphenoid  sinuses,  in  no 
relation  with  them. 

Optic  Xerve. — Left,  passes  along  the  external  wall  of  the 
last  posterior  ethmoid  cell,  not  in  relation  with  either  sphenoid. 
Right,  passes  along  the  external  wall  of  the  right  sphenoid 
and  postero-external  angle  of  the  last  right  posterior  ethmoid. 

HicvD  XVIL     (Figures  12  and  27.) 

Sphenoid  Sinus. — Each  sphenoid  in  about  equal  relation 
superiorly  with  the  correspondinj^  nerve  and  chiasm. 

Ethmoid  Labyrinth. — Each  in  relation  with  corresponding 
optic  nerve  at  postero-external  angle  of  the  last  posterior  eth- 
moid. 

Frontal  Sinus. — Left,  large,  in  relation  externally  and  an- 
teriorly with  globe.  Right,  similar  in  shape,  but  smaller  and  at 
a  greater  distance  from  the  globe. 

Optic  chiasm  in  relation  with  both  sphenoids. 

Optic  Nerve. — Left,  passes  over  the  roof  of  the  left  sphe- 
noid and  to  the  postero-external  angle  of  the  posterior  eth- 
moid, slightly  below  the  roof  of  this  cell.  Right,  passes  over 
the  roof  of  the  sphenoid  and  to  the  postero-external  angle  of 
the  posterior  ethmoid  slightly  below  the  roof  of  the  cell. 

Head  XVIIL     (Figures  13  and  28.) 

Sphenoid  Sinus. — Both  small,  left  in  relation  with  optic 
chiasm  and  both  optic  nerves.  Right,  7  mm.  below  optic  nerve, 
beinjr  replaced  by  posterior  ethmoid  cell  which  has  been  inter- 
posed. 

Ethmoid  Labyrinth. — Left,  large,  usual  relation  with  optic. 
Right,  large,  optic  nerve  passes  along  external  wall  of  last 
posterior  ethmoid  cell. 

Frontal  Sinus. — Left,  large,  overlaps  inner  wall  of  globe. 
Right,  relation  similar  to  the  left 


268  HANAU  W.  I,OEB. 

Optic  chiasm  in  relation  with  left  sphenoid  only. 

Optic  Nerve. — Left,  passes  above  left  sphenoid  and  postero- 
external angle  of  the  last  posterior  ethmoid  cell.  Right, 
passes  over  external  margin  of  the  roof  of  the  left  sphenoid 
and  then  downward  and  outward  over  the  roof  of  the  last 
posterior  ethmoid  cell  and  along  its  external  wall. 

Head  XIX.     (Figures  14  and  29.) 

Sphenoid  Sinus. — Left,  small,  somewhat  replaced  by  the 
right.  Right,  extends  over  to  the  left  side,  coming  into  rela- 
tion with  the  left  optic  nerve  at  the  supero-posterior  wall  of 
the  sinus. 

Ethmoid  Labyrinth. — Both  small,  usual  relation  to  the  pos- 
tero-external  angle  of  the  last  posterior  ethmoid,  the  left  being 
nearer  to  the  nerve  than  the  right. 

Frontal  Sinus. — Left,  overlaps  antero-inferior  portion  of 
globe.    Right,  has  about  the  same  relation. 

Optic  chiasm  lies  on  the  postero-superior  wall  of  the  right 
sphenoid. 

Optic  Nerve. — Left,  one-third  of  the  sinus  portion  lies  over 
the  right  sphenoid,  one-half  over  the  left  sphenoid  and  one- 
sixth  over  the  postero-external  wall  of  the  left  posterior  eth- 
moid. Right,  runs  along  and  above  the  right  sphenoid,  but 
the  anterior  half  of  the  portion  in  relation  with  this  sinus  lies 
laterally.  The  nerve  comes  in  relation  with  the  last  posterior 
ethmoid  cell  only  at  the  postero-external  portion  of  the  cell. 

Head  XX.     (Figures  15  and  30.) 

Sphenoid  Sinus. — ^Left,  very  peculiar  in  shape,  consisting  of 
two  portions,  an  upper  third  and  lower  two-thirds,  united  at  a 
constricted  point  at  the  level  of  its  nasal  orifice.  Only  the 
upper  portion  is  in  relation  with  the  optic  nerves.  Right,  not 
in  relation  with  the  optic  nerve,  being  5  mm.  below  it  at  its 
nearest  point,  which  is  at  the  apex  of  a  projection  4  mm.  above 
the  main  cavity  of  the  sphenoid. 

Ethmoid  Labyrinth. — Usual  relation. 

Frontal  Sinus. — Left,  very  large,  extending  behind  the  pos- 
terior wall  of  the  anterior  ethmoid,  barely  overlapping  the 
inner  wall  of  the  globe.  Right,  extends  almost  as  far  pos-* 
teriorly,  but  not  so  far  as  the  anterior  ethmoid  cells,  overlap- 
ping the  globe  a  somewhat  greater  distance  than  on  the  left 
side. 
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<  'ptic   ciiia-^iii   iic>  jxoicnor   lo  ifii    >j>ikii<»i(J  Sinus. 

<  >j)tic  Xerye^ — Left,  runs  alonof  external  wall  of  the  left 
sphenoid  and  on  the  postero-external  angle  of  the  last  pos- 
terior ethmoid  cell.  Right,  runs  along  the  external  wall  of 
the  left  sphenoid  and  the  postero-external  angle  of  the  last 
posterior  ethmoid  cell,  right  side  being  a  trifle  higher  than 
this  ethmoid  cell. 

DESCRIPTION  OF  THE  SINUSES. 

The  maxillary  sinuses  of  the  fifteen  heads  are  not  described 
in  detail,  as  it  was  deemed  inexpedient  to  burden  the  report 
with  it,  and  as  the  maxillary  sinus  does  not  enter  into  the 
subject  to  the  same  degree  as  the  other  sinuses.  However,  in 
each  case  it  has  been  reconstructed  in  the  lateral  projections 
which  have  been  made,  and  the  diameters  and  other  important 
particulars  are  given. 

In  order  to  avoid  repetition,  the  measurements  are  all  given 
in  millimeters.  The  reconstructions  are  all  exact  within  a 
possible  error  of  1  mm. 

SPHENOID.  SIN  us. 

There  is  a  tremendous  variation  in  the  dimensions  of  the 
thirty  sphenoid  sinuses,  as  shown  in  the  following  table: 

DIAMETERS   OF   THE    SPHENOID    SINUSES. 


HEAD. 

Anteroposterior. 

Supero-inferior. 

Lateral. 

R. 

L. 

R. 

L. 

R.               L. 

VI. 

35 

15 

30 

24 

31                12 

VII. 

42 

36 

22 

34 

34                25 

VIII. 

25 

20 

27 

25 

16                12 

IX. 

21 

14 

23 

17 

17                13 

X. 

17 

14 

22 

20 

17                11 

XI. 

31 

27  . 

26 

26 

14                19 

XII. 

9 

39 

8 

26 

7                24 

XIII. 

16 

33 

36 

36 

14                27 

XIV. 

24 

10 

38 

18 

35                10 

XV. 

2 

23 

4 

27 

2                21 

XVI. 

20 

9 

21 

10 

14                   8 

XVII. 

24 

14 

24 

19 

17                17 

XVIII. 

9 

19 

10 

19 

9                24 

XIX.  32       20       28       17       27       12 

XX.  29       30       21       27       28       34 

The  antero-posterior  diameter  varies  from  2  in  Head  XV 
to  42  in  Head  VH,  left;  the  supero-inferior  from  4  in  Head 
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XV,  right,  to  38  in  Head  XIV.  rijjht :  lateral  from  2  in 
Head  XV,  right,  to  35  in  Head  XHI,  right. 

The  sphenoid  sinus  of  Head  XV  (figure  25)  is  by  far  the 
smallest,  with  diameters  2,  4  and  2,  the  next  smallest  being 
Head  XU  (figure  22),  right,  with  diameters  9,  8  and  7.  That 
of  Head  VH  (figure  17),  right  side,  is  the  largest  with  diam- 
eters 42,  22  and  34,  while  that  of  Head  VI  (figure  16),  right, 
is  next  largest,  with  diameters  35,  30  and  31. 

The  average  diameters  of  the  thirty  sinuses  are  as  follows: 
Antero-posterior  21.5,  supero-inferior  22.8,  lateral  18.4.  Ex- 
cluding five  extremes,  smallest  and  largest,  the  range  of  the 
remaining  twenty,  which  may  be  considered  as  common,  is  as 
follows:  antero-posterior  14  to  32,  supero-inferior  17  to  27, 
lateral  11  to  27. 

A  glance  at  the  reconstruction  of  the  sphenoid  sinuses  (fig- 
ures 16  to  30)  shows  the  great  variety  of  size  and  shape.  The 
right  sphenoid  of  Head  XV  is  but  little  larger  than  its  opening 
into  the  nasal  cavity,  which  is  in  its  accustomed  position.  It 
is  replaced  almost  entirely  by  the  left  sphenoid,  which  is  shown 
in  relation  with  the  optic  chiasm,  and  both  nerves  (figure  25). 
Both  sphenoids  of  Head  VII  are  exceedingly  large  (figure 
17)  and  extend  far  behind  the  optic  chiasm,  sharing  this  feat- 
ure with  Head  VI,  right  (figure  16),  Head  XII,  right 
(figure  22),  Head  XIII,  left  (figure  23),  Head  XVII.  right 
(figure  27),  and  Head  XIX,  right  (figure  29). 

There  is  likewise  great  disparity  in  the  size  of  the  two 
sphenoid  sinuses  in  Heads  VI  (figure  16),  XII  (figure  22), 
XIV  (figure  24).  XV  (figure  25),  and  XIX  (figure  29). 
One  sphenoid  only  is  in  relation  with  both  optic  nerves  in 
Heads  XII  (figures  7  and  22)  left,  XIV  (figures  9  and  24) 
right,  XV  (figures  10  and  25)  left,  XVIII  (figures  13  and  28) 
left,  XX  (figures  15  and  30)  left.    . 

Each  sphenoid  sinus  is  in  relation  with  the  corresponding 
optic  nerve,  and  one  is  in  relation  with  the  other  optic  nerve 
in  addition  in  the  following  instances:  Heads  VI  (figures  1 
and  16)  and  XIX  (figures  14  and  29). 

In  Head  XVI  neither  sphenoid  is  in  relation  with  the  left  op- 
tic nerve  (figures  11  and  26).  A  large  posterior  ethmoid  cell 
(figure  11)  replaces  a  small  left  sphenoid. 

The  relation  is  fairly  uniform  in  the  following:  Heads 
VII  (figures  2  and  17),' VIII  (figures  3  and  18),  IX  (figures 
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4  and  i;>).  X  (figures  5  and  20),  XI  (figures  6  and  21),  XIII 
(figures  «  and  'i'.i)  and  XV'II  (figures  12  and  27). 

The  orifice  of  the  sphenoid  sinus,  while  invariably  opening 
into  the  nose  above  the  superior  turbinate,  varies  considerably 
in  its  position.  The  following  table  shows  the  distance  between 
the  inferior  margin  of  the  opening  and  the  lowest  level  of  the 
floor  and  the  highest  level  of  the  roof,  respectively : 

DISTaNv..-.     i.i-,TWKEX     THt     INKKKluK     MARGIN     OF    THE     NASAL 

OPENING   OF   THE   SPHENOID  SINUS  AND  THE   FLOOR 

AND  ROOF  OF  THE  SINUS. 


Heads. 

Right 

Left 

Floor 

Roof 

Floor 

Roof 

VI. 

17 

13 

13 

11 

VII. 

7 

15 

20 

14 

vni. 

13 

14 

11 

16 

IX. 

10 

13 

4 

13 

X. 

13 

9 

8 

12 

XI. 

12 

14 

11 

15 

XII. 

4 

4 

14 

12 

XIII. 

15 

21 

17 

19 

XIV. 

16 

22 

8 

10 

XV. 

2 

2 

14 

13 

XVI. 

7 

14 

3 

7 

XVII. 

12 

12 

7 

12 

XVIII. 

6 

4 

5 

14 

XIX. 

21 

7 

9 

8 

XX. 

19 

2 

17 

10 

These  figures  certainly  show  a  wide  variation,  and  yet  it  may 
be  said  that  the  orifice,  as  a  rule,  is  midway  between  the  roof 
and  the  floor.     This  is  true  for  twentv  out  of  thirty  sinuses. 

In  XVIII,  XIX.  XX  right  and  VII,  XVIII  and 
XIX  left,  the  orifice  is  in  the  upper  third ;  in  XI  right  and  IX, 
XI  and  XVII  left  it  is  in  the  lower  third;  in  the  other  thirty 
instances  it  is  in  the  middle  third. 

It  is  relatively  highest  in  Head  XX,  right,  where  its  distance 
from  the  roof  is  one-tenth  of  that  between  the  roof  and  the 
floor.  It  is  relatively  lowest  in  IX,  left,  where  it  opens  in 
the  Iftwer  quarter  of  the  anterior  wall. 

The  more  s{>ecific  relations  of  the  optic  nerve  and  chiasm 
will  be  discussed  under  those  heads. 
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ETHMOID    LABYRINTH 

Until  Onodi  pointed  out  that  the  last  posterior  cell  was  at 
times  in  close  relation  with  the  optic  nerve,  it  was  generally 
supposed  that  this  relation  was  confined  to  the  sphenoid  ex- 
clusively, but  since  that  time  his  investigations  have  been  con- 
firmed that  the  last  posterior  ethmoid  cell  may  replace  the 
sphenoid  in  both  position  and  relation. 

The  study  here  presented  is  for  the  purpose  of  establishing 
how  extensive  this  relat'on  is  and,  to  this  end,  the  entire  eth- 
moid labyrinth  is  reconstructed  superiorly  and  shown  in  figures 
16  to  30.  The  anterior  cells  occupy  the  space  within  the 
dotted  lines,  the  posterior  cells  within  the  unbroken  lines,  while 
the  solid  black  spaces  represent  that  portion  of  the  last  eth- 
moid cavity  in  relation  with  the  optic  nerve,  or  perhaps  it 
would  be  more  explicit  to  say  that  it  is  a  superior  reconstruc- 
tion of  that  position  of  the  last  posterior  ethmoid  cavity  which 
lies  at  the  level  of  the  optic  cells.  The  space  outside  of  this, 
inclosed  in  the  unbroken  lines;  represents  that  additional  portion 
of  the  posterior  ethmoidal  cavities  not  in  relation  with  the 
optic  nerve. 
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The  (liiiiension*  of  the  ithmoid  labvrinth  are  as  follows: 


DIAMETERS  OF   THE    ETHMOID   LABYRINTH. 


:a1) 

LabyiiDth 

Anterior  Ktbmold 

Posterior  Ethmoid 

HB 

o 

si 

t 

o 

Si 

il 

t 

u 

o 

si 

SI 

g 

a  R 
< 

4)  0, 

5 

2| 

^ 

n 

g.^ 

0) 

35 

on 

S 

^' 

00 

5 

3£ 
BO"" 
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VI, 

Right 

37 

23 

18 

23 

22 

8 

28 

23 

28 

Left 

36 

20 

13 

22 

15 

9 

20 

17 

12 

VII. 

Right 

43 

34 

26 

22 

31 

8 

26 

34 

27 

Left 

47 

35 

20 

27 

12 

9 

30 

36 

20 

VIII. 

Right 

32 

26 

19 

32 

20 

16 

22 

17 

11 

Left 

47 

32 

26 

24 

25 

11 

22 

32 

26 

IX.  . 

Right 

34 

39 

20 

21 

33 

18 

23 

26 

12 

Left 

30 

36 

20 

20 

32 

19 

21 

28 

23 

X, 

Right 

35 

28 

14 

19 

25 

11 

20 

17 

13 

Left 

35 

28 

15 

21 

26 

15 

22 

19 

14 

XI. 

Right 

24 

33 

15 

10 

26 

11 

20 

18 

13 

Left 

23 

29 

16 

14 

27 

11 

17 

15 

16 

XII. 

Right 

40 

20 

12 

40 

17 

12 

15 

6 

8 

Left 

34 

17 

12 

30 

17 

9 

13 

10 

11 

XIII, 

Right 

35 

31 

12 

14 

18 

9 

26 

23 

12 

Left 

35 

35 

18 

26 

35 

14 

25 

31 

18 

xi\-. 

Right 

45 

59 

26 

26 

57 

26 

27 

30 

17 

Left 

46 

57 

28 

30 

50 

29 

32 

31 

12 

X\'. 

Right 

33 

26 

9 

9 

7 

24 

24 

20 

9 

Left 

37 

26 

11 

17 

8 

26 

20 

22 

U 

XVI. 

Right 

32 

40 

15 

20 

35 

14 

22 

26 

12 

Left 

35 

31 

22 

19 

28 

18 

28 

23 

16 

XVII, 

Right 

27 

19 

12 

9 

19 

7 

18 

17 

11 

Left 

22 

18 

10 

12 

16 

10 

16 

17 

10 

XVIII, 

Right 

54 

33 

16 

22 

18 

14 

14 

28 

15 

Left 

38 

25 

15 

30 

34 

12 

33 

23 

15 

XIX. 

Right 

24 

25 

11 

16 

25 

13 

17 

18 

11 

Left 

25 

28 

11 

15 

28 

11 

17 

20 

9 

XX. 

Right 

35 

40 

15 

28 

38 

11 

27 

35 

14 

Left 

32 

42 

13 

15 

29 

12 

25 

38 

13 

I 


These  figures  show  the  following: 

Ethmoid  Labyrinth. — Range,  antero-posterior  diameter  22 
to  54,  supero-inferior  17  to  59,  lateral  9  to  28.  Usual,  leaving 
out  five  highest  and  lowest,  antero-posterior  27  to  43,  supero- 
inferior  23  to  3(),  lateral  12  to  20.  Average,  antero-posterior 
35,  supero-anterior  31.6,  lateral  16.3. 

The  largest  is  that  of  Head  XIV,  left,  46,  57,  28,  and  the 
smallest.  Head  XVH,  left,  22, 18,  10. 
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Anterior  Ethmoid. — Range,  antero-posterior  9  to  40,  su- 
pero-inferior  7  to  57,  lateral  7  to  29.  Usual,  leaving  out  five 
highest  and  lowest,  antero-posterior  14  to  27,  supero-inferior 
17  to  34,  lateral  9  to  18.  Average,  antero-posterior  21,  supero- 
inferior  25.6,  lateral  14. 

The  largest  is  that  of  Head  XIV,  left,  30,  50,  29,  and  the 
smallest  that  of  head  XVII,  right,  9,  19,  7. 

Posterior  Ethmoid. — Range,  antero-posterior  13  to  33,  su- 
pero-inferior 6  to  38,  lateral  8  to  28.  Usual,  leaving  out  five 
highest  and  lowest,  antero-posterior  17  to  26,  supero-inferior 
17  to  31,  lateral  11  to  18.  Average,  antero-posterior  22.3, 
supero-inferior  23.3,  lateral  14.7. 

The  largest  is  that  of  Head  VII,  left,  30,  36,  20,  and  the 
smallest  that  of  Head  XII,  right,  15,  6,  8. 

The  anterior  ethmoid  cells,  while  constituting  in  part  the 
inner  wall  of  the  orbit,  are  not  in  close  relation  with  the  optic, 
as  may  be  readily  ascertained  by  examination  of  figures  16  to 
30.  However,  there  is  a  fairly  close  relation  in  Heads  VIII, 
XII  and  XIV. 

Onodi  mentions  a  case  where  the  anterior  ethmoid  came  into 
close  relation  with  the  optic  nerve.  Head  XII  (figures  7  and 
22)  exhibits  a  cell  of  this  character. 

The  posterior  ethmoid,  on  the  contrary,  has  almost  always 
a  very  close  relation.  It  may  replace  the  sphenoid  and  the 
nerve  thereby  comes  into  relation  with  the  external  wall,  as 
shown  in  Head  XVI  (figures  11  and  26)  and  XVIII  (figures 
13  and  28).  Under  other  circumstances  the  relation  is  a  very 
slight  one,  being  confined  to  the  postero-external  angle  at  the 
roof.  That  there  is  this  slight  relation  may  be  easily  ascer- 
tained by  examining  the  reconstructions,  figures  16  to  30.  In 
practically  all,  the  optic  nerve  may  be  seen  close  to  this  postero- 
external angle. 

FRONTAL   SINUS. 

While  there  is  a  great  diversity  of  shapes  to  be  found  in  the 
diflferent  frontal  sinuses,  there  is  rather  more  uniformity  of 
shape  and  size  in  the  two  frontals  of  the  same  head.  The 
dimensions  are  as  follows: 
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DIAMETERS  OF  THE  FRONTAL  SINUS. 


HEAD. 

Antero-posterlor. 

Supero-inferior. 

Lateral. 

R. 

L. 

R. 

L. 

R. 

L. 

VI. 

15 

18 

24 

30 

20 

32 

VII. 

32 

33 

28 

26 

22 

26 

VIII. 

22 

16 

.'1 

28 

25 

11 

IX 

17 

21 

27 

36 

21 

37 

X 

17 

17 

40 

37 

27 

22 

XI. 

22 

16 

38 

38 

22 

15 

XII. 

16 

22 

34 

45 

10 

27 

XIII. 

17 

13 

25 

22 

21 

18 

XIV. 

26 

21 

45 

37 

42 

37 

XV. 

9 

12 

14 

24 

7 

11 

XVI. 

12 

13 

35 

30 

26 

21 

XVII. 

26 

30 

35 

43 

17 

23 

XVIII. 

28 

21 

39 

41 

25 

30 

XIX. 

12 

17 

30 

31 

28 

20 

XX. 

26 

31 

46 

45 

32 

24 

The  variation?  in  the  size  of  the  frontal  may  be  summed  up 
a->  follow.- 

Range,  aiiu  if-i»'-u  i  i^r  u  ui  ■>.,,  supero-inferior  14  to  51, 
lateral  T  to  42.  Usual,  leaving  out  five  highest  and  lowest; 
antero-posterior  15  to  26.  supero-inferior  26  to  40,  lateral  17 
to  30.  Average,  antero-jxjsterior  21,  supero-inferior  34, 
lateral  2.?. 

The  largest  is  that  of  Head  XIV,  right,  26,  45,  42,  and  the 
Mnallest  that  of  Head  XV.  right,  9,  14,  7. 

That  the  frontal  in  these  heads  has  not  any  close  relation 
with  the  optic  nerve,  but  with  the  bulbus  opticus,  is  made 
manifest  in  figures  16  to  30.  Thus  the  frontal  is  shown  to  be 
more  than  3  mm.  from  the  bulbus  in  Heads  \lll,  left  (figure 
l>i),  XI,  both  sides  (figure  21),  XII,  right  (figure  22).  XIII, 
loth  sides  (figure  23),  XV,  both  sides  (figure  25).  XVII, 
right  (figure  27).  The  overlapping  is  considerable  in  Heads 
VI.  both  sides  (figure  16),  IX,  left  (figure  19),  XIV,  both 
sides  (figure  24)  ;  in  only  one  instance.  Head  XV,  both  sides 
(figure  25),  does  the  frontal  fail  to  reach  a  higher  level  than 
the  bulbus. 

MAXIU.ARV  SINUS. 

Although  the  upper  wall  of  the  maxillary  sinus  constitutes  a 
portion  of  the  floor  of  the  orbit,  the  optic  nerve  is  quite  far 
from  the  sinus. 

The  following  are  the  measurements  of  the  diameters  of 
•be  thirty  sinuses,  the  distance  from  the  optic  nerve  at  the 
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nearest  points,  and  the  distance  between  the  lowest  margin 
of  the  nasal  opening  of  the  sinus,  and  the  floor  of  the  sinus : 


DIAMETERS   OF    THE    MAXIIvI^ARY    SINUS,    DISTANCE   FROM    OPTIC 

NERVE  AT  THE  NEAREST  POINT  AND  DISTANCE  BETWEEN 

THE  LOWEST  MARGIN  OF  NASAL  OPENING  OF  THE 

SINUS  AND  FLOOR  OF  THE  SINUS. 


6 

u 

s 
Si 

o 

CO 

O 
A 

6 
p. 

o 

! 
t- 

Q 
C 

J      1 

Nearest 
point  to 
optic 
nerve. 

Distance 
of  opening 
from  floor 
of  cavity. 

HEAD. 

R 

L 

B 

L 

R 

L 

R 

L 

B 

L 

VI. 

39 

40 

42 

32 

30 

25 

10 

11 

36 

28 

VII. 

40 

42 

41 

47 

28 

29 

13 

17 

32 

39 

VIII. 

32 

30 

28 

29 

19 

18 

16 

25 

24 

25 

IX. 

17 

20 

17 

21 

8 

11 

18 

15 

15 

14 

X. 

39 

37 

37 

40 

33 

30 

7 

7 

36 

38 

XI. 

40 

40 

37 

39 

31 

29 

10 

11 

33 

34 

XII. 

34 

29 

28 

28 

28 

25 

12 

10 

21 

23 

XIII. 

37 

40 

45 

43 

29 

32 

10 

7 

32 

32 

XIV. 

37 

42 

38 

40 

25 

25 

22 

17 

23 

21 

XV. 

40 

33 

38 

34 

24 

26 

15 

16 

33 

30. 

XVI. 

25 

26 

23 

26 

15 

17 

16 

14 

18 

24 

XVII. 

35 

37 

31 

33 

32 

23 

13 

17 

22 

25 

XVIII. 

35 

26 

38 

26 

26 

19 

7 

7 

33 

21 

XIX. 

36 

42 

45 

42 

27 

32 

8 

12 

40 

38 

XX. 

36 

35 

39 

36 

25 

21 

21 

21 

36 

28 

The  variations  are  as  follows: 

Range,  antero-posterior  diameter  17  to  42,  supero-inferior 
17  to  47,  lateral  8  to  33,  nearest  point  to  optic  nerve  7  to  25, 
orifice  to  floor  14  to  40.  Usual,  leaving  off  highest  and  lowest 
five ;  antero-posterior  29  to  40,  supero-inferior  28  to  42,  lateral 
19  to  30,  nearest  point  to  optic  nerve  8  to  17,  orifice  to  floor 
31  to  36.  Average,  antero-posterior  38,  supero-inferior  38, 
lateral  23.8,  nearest  point  to  optic  nerve  13.5,  orifice  to  floor  29. 

The  largest  is  in  Head  VII,  left,  42,  47,  29,  the  smallest  in 
Head  IX,  right,  17,  17,  8.  It  will  be  noted  that  leaving  out  a 
few  of  the  extremes,  the  maxillary  sinuses  are  more  uniform 
than  any  of  the  sinuses. 

The  optic  nerve  comes  within  7  mm.  of  the  maxillary  sinuses 
in  Head  X,  both  sides;  XIII.  left;  and  XVIII,  both  sides. 
The  greatest  distance  is  found  in  Head  VIII. 


RELATION  OF  OPTIC  NEK  \SAL  SINUSES.  267 

OPTIC  CHIASM. 

The  optic  chiasm  in  these  heads  is  in  the  main  in  relation 
with  one  or  more  sphenoid  sinuses.  It  is  directly  upon  the 
roof  in  Heads  VI,  both  sides  (figures  1  and  16)  ;  VII  (figure 
17)  ;  XII.  both  sides  (figure  22)  ;  XIII,  left  (figure  23)  ;  XV, 
both  sides  (figure  25) ;  XVII,  right  (figure  27) ;  XVIII, 
both  sides  (figure  28);  XIX,  both  sides  (figure  29). 

It  lies  considerably  above  the  roof  in  Heads  VII,  right 
^hj-ure  17)  ;  VIII,  left  (figure  18)  ;  XVI,  left  (figure  26). 

It  lies  posterior  to  the  sphenoid  sinus  in  Heads  VIII,  both 
sides  (figure  18)  ;  IX,  both  sides  (figure  19)  ;  X,  both  sides 
(figure  20);  XI,  both  sides  (figure  21);  XIII,  right;  XIV, 
both  sides;  XVI,  both  sides  (figure  26);  XVII,  left  (figure 
27)  ;  XX,  both  sides  (figure  30). 

It  is  thus  seen  that  in  more  than  half  of  the  instances  the 
chiasm  lies  posterior  to  the  sphenoidal  cavity.  Special  atten- 
tion is  called  to  Heads  VI,  VII,  XII,  XIII,  XVII,  XIX,  where 
a  considerable  portion  of  the  sphenoidal  cavit)'  lies  beyond  the 
anterior  margin  of  the  optic  chiasm. 

No  other  cells  among  these  specimens  come  into  relation  with 
the  optic  chiasm. 

X)PTIC  NERVE. 

The  optic  nerve  may  described  as  passing  externally  from 
the  chiasm  along  the  roof,  or  lateral  wall  of  the  sphenoid 
sinus  in  slight  relation,  usually,  with  the  last  posterior  ethmoid 
cell,  and  from  thence  to  the  bulbus  opticus  through  the  peri- 
orbita. 

It  may  be  divided  into  a  sinus  portion  and  a  free  portion. 
Under  the  former  term,  I  include  that  part  of  the  nerve  in 
immediate  relation  with  the  accessory  cavities  of  the  nose,  or 
( arbitrarily)  within  3  millimeters  of  the  sinus  wall. 

The  following  measurements  show  the  length  of  the  nerve  in 
the  different  heads: 
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LENGTH  OF  OPTIC  NERVE. 


Free  Portion. 

Sinus  Portion. 

HEAD. 

Right. 

Left. 

^• 

L. 

R. 

L. 

VI. 

44 

44 

21 

22 

23 

22 

VII. 

54 

55 

22 

24 

32 

31 

VIII. 

40 

40 

21 

20 

19 

20 

IX. 

45 

,45 

18 

20 

27 

25 

X. 

37 

34 

18 

15 

19 

19 

XI. 

54 

55 

26 

26 

28 

29 

XII. 

45 

44 

22 

23 

23 

21 

XIII. 

39 

40 

15 

12 

24 

28 

XIV. 

43 

40 

15 

14 

28 

26 

XV. 

54 

47 

28 

27 

26 

20 

XVI. 

43 

44 

19 

18 

24 

26 

XVII. 

40 

40 

19 

23 

21 

17 

XVIII. 

48 

45 

23 

20 

25 

25 

XIX. 

39 

37 

15 

14 

24 

23 

XX. 

44 

44 

.  21 

23 

23 

21 

The  following  variations  are  obtained: 

Optic  nerve :  range,  34  to  55 ;  usual,  leaving  off  highest 
and  lowest  five,  40  to  48 ;  average,  44. 

Free  portion :  range,  12  to  28 ;  usual,  leaving  off  highest 
and  lowest  five,  15  to  23 ;  average,  20. 

Sinus  portion:  range,  17  to  32;  usual,  leaving  oft'  highest 
and  lowest  five,  21  to  28 ;  average,  24. 

It  is  therefore  clear  that,  at  least  in  these  heads,  the  sinus 
portion  of  the  optic  nerve  is  a  trifle  greater  than  the  free 
portion. 

There  does  not  appear  to  be  any  correspondence  between  the 
length  of  the  optic  nerve  and  the  extent  of  accessory  cavities. 
Where  the  sphenoid  is  very  large,  the  optic  nerve  has  its 
origin  in  the  chiasm  on  the  roof  of  the  sphenoid,  some  distance 
anterior  to  the  posterior  wall  of  the  sinus,  as,  for  instance,  in 
Heads  VI,  right  (figure  16)  ;  VII,  both  sides  (figure  17)  ; 
XII,  both  sides  (figure  22)  ;  XIII,  both  sides  (figure  23)  ;  XX, 
both  sides  (figure  30). 

Where  the  cells  are  small,  the  optic  nerve  leaves  the  chiasm 
generally  behind  the  sinus,  as  seen  in  Heads  VIII  (figure 
18)  :  IX,  both  sides  (figure  19)  ;  X,  both  sides  (figure  20)  ; 
XVI,  both  sides  (figure  26).  Head  XVIII  (figure  28),  is 
somewhat  at  variance  with  this  rule,  but,  under  any  circum- 
stances, it  does  not  appear  possible  to  assign  to  the  extent  of  the 
sinus  an  explanation  of  the  varying  size  of  the  optic  nerve. 

The  reconstructions  (figures  16  to  30)  show  that  there  is 
no  constancy  in  the  relation  of  the  sphenoid  to  the  optic  nerve. 
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This  has  already  been  considered  in  discussing  the  sphenoid 
>inus ;  but  the  relation  which  the  sphenoid  opening  bears  to 
the  optic  nerve  is  still  to  be  considered.     It  is  seen  to  vary 

U  in  the  distance  between  them. 

c  following  table  of  measurements  shows  this  difference : 

•■- •      '  nWKR    SURFACE   OF   OPTIC    NERVE    AND    NASAL 

OPENING   OF    SPHENOID. 


Head. 

Right. 

Left 

VI 

9 

6 

VII 

6 

6 

VIII 

2 

6 

IX 

6 

7 

X 

3 

2 

XI 

9 

12 

XII 

9 

3 

XIII 

5 

0 

XIV 

14 

14 

XV 

8 

5 

XVI 

12 

11 

X^'II 

5 

5 

XVIII 

1  above 

2 

XIX 

1  above 

1 

XX 

8 

12 

2  above 


Range,  2  above  to  14 ;  usual,  leaving  off  highest  and  lowest 
live,  2  below  to  11;  average,  6. 

In  two  instances.  Heads  X\'III,  both  sides  (figure  28),  and 
XIX,  right  (figure  29),  the  orifice  is  above  the  lower  sur- 
face of  the  optic,  and  in  XIII,  left,  it  reaches  the  same  level. 
In  eight  instances  out  of  the  thirty,  the  optic  nerve  lies  within 
3  mm.  of  the  level  of  the  orifice  of  the  sinus. 

It  has  already  been  pointed  out  that  the  usual  rule  is  that 
the  optic  nerve  comes  into  relation  with  the  postero-external 
angle  of  the  last  posterior  ethmoid  cell  at  its  roof,  and  from 
tills  point  it  passes  in  an  external  direction  through  the  peri- 
orbita to  the  bulbus.  The  space  between  the  nerve  and  the 
ethmoid  labyrinth  increases  in  almost  direct  proportion  as  the 
nerve  approaches  the  bulbus,  and  its  junction  with  the  bulbus 
is  generally  the  position  of  greatest  distance  from  between  the 
nerve  and  the  ethmoid  labyrinth. 

In  only  one  case,  Head  XII  (figures  7  and  22),  does  the 
anterior  ethmoidal  cell  come  in  close  relation  with  the  optic 
ner\'e,  replacing  a  posterior  ethmoid  cell  which  lies  below  it. 
The  relation  which  the  nerve  bears  to  the  last  posterior  eth- 
moid, when  that  cell  replaces  the  sphenoid,  is  very  character- 
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istic,  for,  in  everj'  instance  in  which  this  replacement  had 
taken  place  in  the  heads  examined,  the  nerve  is  found  to  run 
along-  the  external  wall  of  the  cavity.  This  increases  the  eth- 
moid portion  very  considerably,  changing  it  from  a  course 
along  an  angle,  apparently  made  for  that  purpose,  to  a  wall 
which  it  follows  in  an  almost  surprising  manner. 

The  frontal  is  relatively  quite  distant  from  the  optic  nerve, 
the  nearest  point  being,  as  a  rule,  to  the  inner  side  of  the  orbit, 
and  here  is  much  further  away  than  the  corresponding  an- 
terior ethmoid  cells,  which  ordinarily  lie  anterior  to  it  at  the 
level  of  the  optic  nerve.  In  some  instances,  however,  the 
frontal  reaches  a  point  far  back  along  the  anterior  ethmoid 
cells ;  for  example :  Heads  VII,  X,  XI,  XII,  left ;  XV,  XVII, 
XVIII,  XX  (figures  17,  20,  21,  22,  25,  27,  28  and  30).  In  all 
the  cases  the  sinus  is  much  closer  to  the  optic  nerve  than  where 
the  sinus  remains  anterior. 

In  all  the  specimens  the  periorbital  fat  makes  a  close  rela- 
tion with  the  maxillary  sinus  impossible,  although,  in  some 
instances,  the  distance  is  less  than  10  mm. 

SUMMARY. 

To  summarize,  the  following  has  been  observed  in  the  study 
of  these  fifteen  heads,  with  respect  to  the  relation  of  the  optic 
nerve  to  the  accessory  cavities  of  the  nose : 

1.  The  sphenoid  sinuses  vary  as  follows :  Antero-posterior 
diameter,  2  to  42  mm. ;  supero-inferior,  4  to  36  mm. ;  lateral, 
2  to  35  mm. ;  averaging,  respectively,  21.5,  22.8,  18.4. 

2.  The  opening  of  the  sphenoid  into  the  nose,  in  the  great 
majority  of  cases,  is  about  midway  between  the  floor  and  the 
roof  of  the  sinus.  In  some  instances  it  is  much  closer  to  the 
roof. 

3.  The  diameter  of  the  ethmoid  labyrinth  and  its  compo- 
nent parts,  the  anterior  and  posterior  ethmoid  cells,  vary  as 
follows :  Labyrinth,  antero-posterior  22  to  54  mm.,  supero- 
inferior  17  to  59  mm.,  lateral  9  to  28  mm. ;  anterior  ethmoid 
cells,  antero-posterior  9  to  40  mm.,  supero-inferior  7  to  57 
mm.,  lateral  7  to  29  mm. ;  posterior  ethmoid  cells,  antero- 
posterior 13  to  32  mm.,  supero-inferior  6  to  38  mm.,  lateral 
8  to  28  mm. 

4.  The  diameters  of  the   frontal   sinus  vary  as   follows: 
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Antero-posterior  9  to  33  mm.,  supero-iafcrior  14  to  51  mm., 
lateral  7  to  42  mm. 

The  diameters  of  the  maxillary  sinuses  vary  as  follows: 
Antero-posterior  IT  to  42  mm.,  supero-inferior  17  to  47  mm., 
lateral  7  to  33  mm. 

<;.  The  optic  chiasm  is  usually  in  relation  with  one  or  both 
sphenoid  sinuses ;  in  no  instance,  in  these  heads,  with  the 
ethmoid.  In  more  than  half  of  the  heads  it  lies  posterior  to 
the  sphenoid  cavity. 

7.  The  optic  nerve  may  be  divided  into  sinus  portion  and 
a  free  portion,  of  which  the  former  is  usually  the  larger,  as 
shown  by  the  variations,  as  follows: 

Optic  nerve  34  to  55  mm.,  sinus  portion  17  to  32  mm.,  free 
portion  12  to  28  mm.  As  far  as  could  be  ascertained,  there  is 
nothing  in  the  extent  and  shape  of  the  sinuses  to  account  for 
the  variation  in  the  length  of  the  nerves. 

^.  In  five  instances  (one-third)  one  sphenoid  is  in  relation 
with  both  optic  nerves,  the  other  sphenoid  not  participating; 
in  two,  the  other  sphenoid  participates  in  the  relation,  and  in 
one  there  is  no  relation  between  either  sphenoid  and  one  of  the 
ofitic  iu:'rves. 

here  is  a  considerable  variation  in  the  distance  between 
tlic  opiic  nerve  and  the  level  of  the  lower  margin  of  the  nasal 
opening  of  the  sphenoid  from  2  mm.  alx^ve  to  14  mm.  below. 
In  four  instances  the  opening  is  at  the  level  of  or  above  the 
optic  nerve. 

10.  As  a  rule,  the  last  posterior  ethmoid  cell  (sometimes 
there  are  two)  has  a  very  slight  relation  with  the  optic  nerve, 
at  the  postero-external  angle  just  at  the  roof  and  from  this 
point  the  nerve  passes  externally  to  the  bulbus,  gradually  in- 
creasing the  distance  which  separates  it  from  the  labyrinth. 
In  one  instance  an  anterior  ethmoid  replaces  the  posterior 
ethmoid  cell  and  assumes  the  usual  relation  of  the  last  posterior 
ethmoid  cell.  When  the  last  posterior  ethmoid  cell  replaces 
the  sphenoid,  the  optic  nerve  runs  along  the  external  wall  of 
the  ethmoid. 

11.  The  frontal  is  not  in  close  relation  with  the  optic 
nerve,  except  when  it  extends  posteriorly  in  the  region  of  the 
ethmoid  cells.  It  is  commonly  in  relation  with  the  bulbus,  but 
sometimes  it  is  far  removed  from  it. 

12.  The  roof  of  the  maxillary  sinus,  forming  the  inferior 
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wall  of  the  orbit,  is  below  the  bulbus  and  does  not  reach  a  dis- 
tance nearer  than  7  mm.  from  the  optic  nerve. 

CLINICAL    DEDUCTIONS. 

In  view  of  the  cases  of  optic  nerve  involvement,  due  to  sinus 
disease,  as  abstracted,  and  of  the  anatomic  study  described  in 
this  paper,  the  following  clinical  deductions  are  justified: 

1.  Optic  nerve  involvement  without  periorbital  abscess, 
although  heretofore  thought  to  be  an  infrequent  sequella,  is 
common  enough  to  merit  consideration  in  sinus  affections. 

2.  There  have  probably  been  many  unreported  cases. 

3.  In  all  likelihood  many  minor  symptoms  resulting  from 
transitory  involvement  have  been  overlooked. 

4.  Whether  the  infection  be  lymphogenous  or  hemato- 
genous, or  by  contact,  the  smaller  the  distance  from  the  in- 
fecting focus,  the  greater  will  be  the  chance  of  the  involve- 
ment of  the  nerve. 

5.  It,  therefore,  is  uncommon  for  frontal  or  maxillary 
sinusitis  to  be  accompanied  by  optic  nerve  disease  without 
periorbital  involvement.  However,  from  their  relation  to  the 
bulbus,  disease  by  extension  through  it  is  not  to  be  overlooked. 

6.  Sphenoid  sinusitis  would  naturally  be  called  to  account 
as  the  prolific  cause  of  the  infection,  but  the  sphenoid  is  less 
commonly  affected  than  the  other  sinuses,  and,  except  in 
closed  empyema,  the  pus  is  evacuated  in  a  large  measure 
through  its  nasal  opening.  Stagnant  and  decomposing  pus  is 
more  or  less  common  on  the  floor,  in  sphenoid  empyema,  in 
that  part  farthest  removed  from  the  optic  nerve ;  but  this  factor 
becomes  more  potent  where  the  orifice  is  at  the  level  or  above 
the  optic  nerve,  as  shown  in  the  four  heads,  and  the  likelihood 
of  trouble  is  greatly  increased  by  the  immediate  propinquity 
of  the  stagnant  and  decomposing  pus,  which,  in  these  cases,  is 
separated  from  the  nerve  only  by  a  thin  lamina  of  bone  and 
the  nerve  sheath. 

The  seven  heads  out  of  fifteen,  shown  and  described  in  this 
paper,  in  which  one  sphenoid  is  in  relation  with  both  optic 
nerves,  afford  sufficient  explanation  for  contralateral  optic 
neuritis  when  caused  by  sinus  disease. 

7.  The  anterior  ethmoid  cells,  which  are  so  commonly 
affected  with  suppurative  inflammation,  are  so  far  from  the 
nerve  that  they  are  not  likely  to  influence  the  optic  nerve,  ex- 
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cept  through  the  effect  on  the  periorbita  adjoining.  However, 
where  an  anterior  ethmoid  cell  is  extensive  enough  to  come 
into  relation  with  the  nerve  by  replacing  a  posterior  ethmoid 
cell,  as  in  Head  XH,  trouble  is  more  likely  to  occur. 

8.  The  posterior  ethmoid  cells,  also  frequently  affected, 
have  very  little  influence  on  the  optic  nerve  on  account  of  the 
meagemess  of  their  relation,  viz.,  the  postero-external  angle 
at  the  roof  of  the  cell,  as  I  have  pointed  out  in  this  paper. 
When  the  cell  replaces  the  sphenoid  and  the  optic  nerve  passes 
along  the  external  wall,  then  the  posterior  ethmoid  becomes 
the  most  potent  factor  of  all,  for  the  nerve  is  closer  to  the  mass 
of  pus  and  for  a  gfreater  distance  than  under  any  other  cir- 
cumstances, even  though  the  nasal  opening  may  be  in  the  de- 
pendent portion  of  one  part  of  the  cell. 

9.  It,  therefore,  becomes  necessary  to  study  more  carefully 
the  cases  in  which  the  sphenoid  orifice  is  near  the  optic  nerve 
and  in  which  the  sphenoid  is  replaced  by  a  surmounting  eth- 
moid cell. 
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FIGURE  14.     HEAD  XIX. 


Left  sphenoid  (ass)  very  small,  in  relation  with  left  optic,  but  not  with  right;  right 
sphenoid  (ssd)  in  relation  with  both  optic  nerves  and  chiasm.  Posterior  ethmoid  cells 
(ceps,  cepd)  in  relation  with  optic  nerves  at  postero-external  angle;  1.  c,  cribriform 
plate;  sfs,  sfd,  frontal  sinus;  cis,  cid,  internal  carotid;  noms,  nomd,  oculomotor  nerves. 
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FIGURE  15.     HEAD  XX. 


Left  sphenoid  (sss),  with  mucosa  of  roof  intact,  in  re 
and  chiasm;  posterior  ethmoid  cells  on  either  side  of  an 
in  relation  with  optic  nerve  at  postero-external  angle,  near 
cerebral  arteries;  dnls,  dnld,  nasolacrimal  duct;  Ic,  cribrif 
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XXII. 

DISEASES  OF  THE  EYE  AND  ORBIT  SECONDARY 

TO  PATHOLOGIC  CHANGES  IN  THE  NOSE 

AND  ACCESSORY  SINUSES.* 

By  Christian  R.  Holmes,  M.  D., 

ClNCINN.\Tl. 

Of  late  years  the  attention  of  many  of  the  best  minds 
among  the  rhinologists  of  Europe  and  America  has  been 
turned  to  the  relationship  that  exists  between  the  diseases  of 
the  nose  and  its  accessory  cavities  and  the  resulting  secondary 
affections  of  the  orbit  and  the  eye.  The  volume  of  literature 
upon  the  subject  is  large  and  is  constantly  growing  and  the 
industry-  of  observers  everywhere  is  an  index  and  an  evidence 
that  the  new  pathology  offered  at  once  a  key  to  a  numerically 
important  and  a  clinically  obscure  class  of  cases  that  previously 
were  of  doubtful  prognosis  as  to  function  and  even  as  to  life 
itself. 

The  scientific  study  of  these  problems  began  with  the  dis- 
covery of  the  locally  anesthetic  properties  of  cocain  by  Dr. 
Carl  Koller.  Previous  to  that  date  we  find  a  long  list  of  re- 
ported cases  of  osteomata,  benign  or  malignant  soft  growths 
and  inflammations  involving  the  sinuses  and  the  eyes  and 
adnexae.  but  they  were  only  dealt  with  surgically  when  they 
had  assumed  such  proportions  that  they  had  become  unbearable 
to  the  patient  or  a  source  of  reproach  to  the  surgeon.  Many  of 
us  have  seen — and  it  does  not  seem  so  long  ago — that  an  exoph- 
thalmos, accompanied  by  pain,  tenderness  and  fever  would  be 
treated  by  the  expectant  method  by  very  competent  men.  or, 
if  the  abscess  pointed  in  the  region  of  the  upf)er  or  lower  lid, 
that  a  bistoury  would  be  cautiously  plunged  into  it.  evacuating 
the  pus  from  the  orbit  while  no  attempt  would  be  made  to 
attack  the  primary  focus  of  the  disease,  the  operator  not  realiz- 
ing that  this  lay  in  one  of  the  accessory  sinuses. 

*Read  before  the  Eastern  Section  of  the  A.  L.  R.  and  O.  Society 
at  Philadelphia,  January  9,  1909. 
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Since  the  introduction  of  cocain,  however,  we  have  acquired 
a  number  of  other  aids  in  arriving  at  a  complete  and  satis- 
factory diagnosis.  They  are  adrenalin,  transillumination, 
radiography,  and  a  large  number  of  clinical  descriptions  and 
pathologic  reports  of  the  macroscopic  and  microscopic  condi- 
tions of  the  parts  and  tissues,  and  the  non-pathogenic  and 
pathogenic  flora  found  therein. 

By  the  indispensable  aid  of  these  means,  we  are  now  enabled 
to  write  down  a  definite  pathology  and  symptomatology  and — 
what  is  of  great  importance — we  are  able  to  proceed  from 
effect  back  to  cause  and  in  this  way  to  procure  a  radical  cure 
in  cases  where  our  elders  had  to  be  content  with  more  or  less 
of  palliation. 

Thus  we  find  that  a  number  of  so-called  neuralgias  are  reflex 
or  referred  pains,  due  to  intranasal  pressure  upon  terminal 
nerve  filaments  in  the  course  of  acute  or  subacute  coryza,  in  the 
paroxysms  of  hay  fever,  etc. 

Epiphora  often  results  from  temporary  occlusion  of  the 
lower  end  of  the  lachrymal  duct— and  the  indications  are, 
therefore,  for  attention  to  the  nasal  mucosa  or  other  structures. 
Probing  or  slitting  of  the  ducts  under  such  conditions  is  cer- 
tainly never  justifiable  and  should  be  resorted  to  only  in 
chronic  cases  of  long  standing  where  repeated  inflammatory 
processes  have  left  behind  them  areas  of  fibrous  stricture. 

The  phlyctenular  keratitis  so  often  associated  with  nasal  in- 
flammation in  children  responds  much  more  readily  to  con- 
stitutional treatment  associated  with  treatment  of  the  nose  than 
to  treatment  of  the  eye  alone — in  fact,  the  latter  method  is 
most  frequently  quite  ineffective.  I  reported  cases  of  this 
character  some  fifteen  years  ago  and  since  then  have  frequently 
omitted  all  direct  treatment  of  the  eyes  in  my  management  of 
such  cases.  In  all  cases  of  conjunctivitis  and  keratitis,  what- 
ever the  age  of  the  patient,  I  make  it  a  routine  practice  to  treat 
the  nose  if  inflamed  and  I  am  convinced  that  this  joint  treat- 
ment very  materially  hastens  the  cure  in  almost  all,  if  not  in 
all  cases. 

In  this  connection  I  would  briefly  refer  to  three  typical  cases 
from  private  practice : 

Mrs.  S.,  aged  65  years,  had  for  two  years  suffered  from  re- 
peated, severe  attacks  of  phlyctenular  conjunctivitis  and  kera- 
titis, which  never  appeared  to  be  influenced  by  the  usual  forms 
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of  treatment.  Recover)-  from  one  of  these  attacks  was  always 
prolonged  and  tedious.  The  slightest  exposure  would  cause  a 
return  of  the  trouble  and  in  the  left  eye  useful  vision  was  lost, 
because  of  maculae  resulting  from  repeated  corneal  ulcerations. 
I  had  frequently  examined  the  nose,  but  with  the  exception  of 
a  congestion  and  thickening  of  the  membrane  in  general  and 
over  the  middle  turbinals  in  particular,  there  was  nothing  ab- 
normal— transillumination  was  negative — the  middle  turbinates 
wcic.  however,  "wedged"  in  the  rather  narrow  nares.  During 
a  violent  recurrent  attack,  especially  involving  the  good  eye, 
I  determined  to  remove  the  middle  turbinates.  The  result  was 
almost  magical,  and  a  permanent  cure  resulted  without  any 
other  treatment.  Repeated  examinations  after  the  operation 
failed  to  detect  pus.  Evidently  the  symptoms  were  caused  by 
pressure  resulting  from  a  chronic  hypertrophic  interstitial  in- 
flammation of  the  mucous  membrane,  of  the  type  we  sometimes 
encounter  in  the  middle  ear. 

Case  n. — Mr.  W.,  aged  50.  In  1896  this  patient  became 
totally  blind  in  his  left  eye,  after  suffering  from  the  most 
excruciating  pains  in  the  temple,  occiput  and  back  of  the  orbit 
for  months  at  irregular  intervals.  There  was  no  history  of 
nasal  catarrh  and  repeated  examination  failed  to  detect  any. 
Having  exhausted  medicinal  means  of  relief,  I  determined  to 
open  the  left  sphenoid  cavity,  and  found  it  filled  with  pus 
(closed  empyema).  There  was  complete  relief  from  pain  and 
vision  slowly  returned  to  almost  normal — a  small  central  scoto- 
ma remaining  as  a  result  of  too  prolonged  pressure  upon  the 
nerve ;  the  delicate  macular  fibers  having  succumbed  before  the 
operation.  For  ten  years  after  this  operation  the  patient  was 
entirely-free  from  eye  symptoms  and  head  pains.  Then  began 
a  burning  sensation  with  mild  catarrhal  conjunctivitis  of  both 
eyes  and  asthenopic  symptoms,  which  for  a  while  he  attributed 
to  the  fumes  from  paints  and  varnishes  with  which  he  worked. 
.\  vacation  gave  only  temporary  relief.  He  was  compelled  to 
spend  his  evenings  sitting  with  his  eyes  closed  in  the  darkest 
part  of  the  room.  Treatment  of  the  lids  and  re-examination 
>f  his  muscles  and  refraction  failed  to  improve  the  trouble. 
After  a  year's  treatment  with  others,  he  returned  to  me  unim- 
proved. With  an  increased  knowledge  of  the  intimate  relation 
between  the  nose  and  eyes,  I  finally  came  to  the  conclusion 
that  the  -"•■  ^   ■--  due  to  pressure  within  the  nose.    The  left 
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sphenoid  cavity,  formerly  infected,  could  be  inspected  through 
the  opening-  made  ten  years  before — and  was  found  normal, 
but  the  middle  turbinate  bodies  were  "wedged."  I  operated 
upon  both  sides,  with  almost  immediate  relief.  With  the  post- 
operative swelling  there  was  a  slight  return  of  the  eye  symp- 
toms, for  about  a  week,  but  after  the  parts  had  healed  the  cure 
was  complete  and  permanent. 

Case  hi. — Miss  M.,  aged  32,  one  of  my  nurses,  had  for 
years  been  a  great  sufferer  from  head  and  eye  pains,  which 
became  more  frequent  and  severe.  She  felt  incapacitated  for 
work  and  contemplated  giving  up  nursing  and  returning  to 
her  home  in  the  country.  Her  nose  had  been  examined  re- 
peatedly, but  revealed  no  unusual  amount  of  secretion  and  I 
did  not  think  there  were  sufficient  pathologic  changes  in  the 
rather  large  middle  turbinates  to  justify  their  removal.  Only 
as  a  last  resort  did  I  consent.  The  relief  was  complete  and 
permanent,  with  a  marked  increase  in  bodily  weight  and  gen- 
eral well-being. 

Inflammations  of  the  orbit  and  of  the  deeper  structures  of 
the  eye,  involving  the  iris  or  all  of  the  uveal  tract,  and  optic 
nerve,  are  often  secondary  to  inflammations  of  the  nasal  sin- 
uses. On  this  relationship  much  has  been  written  of  late,  both 
in  this  country  and  Europe ;  but  here,  as  in  other  departments 
of  medicine,  we  must  guard  against  riding  a  hobby  too  hard, 
as  I  fear  some  of  us  may  do  in  claiming  too  much  etiologically 
for  the  nose  and  sinuses  and  overlooking  many  other  important 
causative  factors  in  other  parts  of  the  body,  a  mental  obliquity 
that  specialism  is  prone  to  lead  us  into  unless  we  are  on  our 
guard. 

The  pathologic  position  of  nasal  polypi  is  now  fixed  as  being 
a  secondary  manifestation  of  chronic  purulent  inflammation  of 
one  or  more  sinuses,  and  their  recurrence  after  removal  is 
sufficient  evidence  of  the  persistence  of  the  empyema. 

That  their  removal  is  not  entirely  free  from  danger.  I  have 
myself  observed — especially  when  the  galvanocautery  or  a 
caustic  is  used  to  destroy  the  base  after  the  growth  has  been 
snared.  This  cauterization,  in  the  light  of  our  present  knowl- 
edge, I  hold  to  be  most  unsurgical.  as  it  produces  a  more  or 
less  extensive  sloughing  surface  affording  refuge  and  pabulum 
to  innumerable  bacteria.  A  direct  attack  upon  the  sinus  that 
is  the  seat  of  the  inflammation  is  the  only  logical  procedure. 
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Among  the  uniuward  effects  of  nasal  cauterizations  I  have 
seen  neuroretinitis,  retinal  hemorrhages  and  optic  nerve  atro- 
phy— this  latter  result,  as  we  now  know,  being  due  to  a  throm- 
bosis following  local  infection. 

There  is  one  important  subject  that  has  not  received  the  at- 
tention that  it  deserves — and  I  mention  it  here  to  bring  it  up 
for  discussion:  I  refer  to  the  nasal  and  orbital  manifestation 
of  syphilis. 

The  favorite  seat  of  the  orbital  syphiloma  occurring  in  the 
course  of  nasal  syphilis  appears  to  be  the  superior  orbital 
margin — ^and  the  first  objective  symptom  is  the  appearance  of 
a  sharply  circumscribed,  hard,  inelastic  tumor,  the  overlying 
skin  in  the  beginning  not  reddened.  Later  redness  and  fluctu- 
ation, going  on  to  sloughing  and  evacuation  of  the  character- 
istic tenaceous  secretion — with  rough,  necrotic  bone  in  the 
bottom  of  the  abscess.  The  pain  prior  to  the  evacuation  is 
very  severe,  but  intermittent,  as  in  most  syphilitic  periostitis. 
Antispecific  treatment  generally  causes  rapid  and  total  resorp- 
tion. The  swelling  of  the  orbital  margin  may  cause  displace- 
ment of  the  globe  and  interfere  with  its  mobility.  There  may 
be  involvement  of  the  ocular  muscles  and  if  the  inflammation 
extends  to  the  apex  of  the  orbit  serious  involvement  of  the 
optic  nerve  may  occur  with  secondary  atrophy.  The  displace- 
ment of  the  globe  in  these  cases  is  not  due  to  the  presence  of 
pus.  but  to  a  hyperplastic  process  taking  place  in  the  orbital 
periosteum  and  orbital  fascia.  Recognized  in  good  time  in  a 
very  large  proportion  of  cases  all  of  the  swelling,  even  if  ex- 
tensive, may  subside  under  energetic  appropriate  treatment 
without  serious  or  permanent  damage  to  important  structures. 

It  is,  of  course,  of  great  importance  to  differentiate  between 
these  gummata  and  malignant  or  non-malignant  tumors.  Fail- 
ure to  make  correct  dignosis  would  possibly — even  probably — 
lead  to  enucleation  of  an  eye  that  ought  to  be  and  might  be 
saved.  The  character  and  the  amount  of  the  pain  is  a  valuable 
but  not  an  infallible  guide.  The  non-malignant  tumors  may 
cause  great  displacement  of  the  globe  with  little  or  no  pain — 
while  in  the  gummata  we  practically  always  have  the  character- 
istic night  pains  of  syphilis.  No  careful  surgeon,  however, 
would  in  a  doubtful  case  appeal  to  operative  measures  without 
having  applied  the  therapeutic  test.  The  gummata  may  not 
«;prinij  from  the  orbital  margin,  but  have  their  origin  in  the 
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middle  cerebral  fossa,  involving  the  Gasserian  ganglion  with 
resulting  trophic  lesions — such  as  corneal  ulcers,  anesthesias, 
etc.  Or  the  syphilitic  growth  may  begin  in  the  nose  and  extend 
to  one  of  the  sinuses  and  the  orbit. 

Double  and  symmetrical  syphilitic  orbital  tumors  are  also 
encountered,  and  have  been  reported  by  Goldzieher  and  others. 
Schotts  reported  a  fatal  case  in  a  child  five  years  of  age,  where 
a  gumma  involved  the  nose,  orbit  and  cranial  fossa.  Walter 
reported  a  fatal  case  in  a  child  three  and  one-half  years  of  age, 
the  growth  involving  both  orbits  and  intervening  parts. 

In  both  of  these  cases  the  diagnosis  had  been  made  of  sar- 
coma, based  upon  microscopic  findings  of  fragments  of  the 
turmors  removed.  Macroscopic  and  microscopic  examinations 
after  death  proved  them  to  be  gummata. 

Goldzieher's  case  was  a  girl,  16  years  of  age,  with  absolutely 
negative  history.  Tumors  were  removed  from  both  orbits  at 
different  times — the  microscopic  examination  resulting  in  a 
diagnosis  of  fibrosarcoma.  The  disease  was  not  arrested  by 
the  operation — resulting  in  death.  The  postmortem  revealed 
the  process  as  having  its  origin  in  the  bony  walls  of  the  orbit 
and  adjoining  sinuses. 

Miliary  gummata  in  liver,  spleen  and  kidneys — postmortem 
and  microscopic  examination  made  by  Prosector  Minich 
(another  had  examined  the  tumors  intra  vitam)  showed  that 
it  was  a  case  of  syphilitic  gummata.  To  what  extent  these 
cases  involved  the  sinuses  is  not  shown  by  the  reports.  They 
were  in  the  hands  of  ophthalmologists,  who  in  all  probability 
did  not  consider  the  accessory  sinuses  very  seriously,  as  at 
that  time  the  interrelation  between  the  nose,  the  sinuses  and 
the  orbit  had  not  been  very  generally  recognized.  Even  the 
postmortem  reports  fail  to  mention  the  sinuses  and  I  question 
if  they  were  opened.  There  was  no  history  of  acquired 
syphilis  in  any  of  these  cases  of  unrecognized  congenital 
syphilis.  In  one  of  my  own.  cases  the  microscopic  findings 
were  also  incorrectly  reported  (and  by  a  supposedly  competent 
microscopist)  and  in  view  of  the  doubtful  clinical  picture  and 
of  the  uncertainty  of  the  laboratory  reports  I  believe  that  the 
strongest  possible  weight  should  be  given  to  the  effects  of 
antispecific  treatment  and  that  it  should  be  pushed  vigorously 
for  a  sufficient  length  of  time  to  allow  of  its  failure  to  definitely 
negative  the  diagnosis  of  syphilis. 
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'  sinuses  the  antrum  of  Highniore  was  the  first  to 
claim  the  surgeon's'  attention,  being  easy  of  access  through 
the  alveolus.  Carious  teeth  no  doubt  pointed  out  the  way. 
The  literature  upon  diseases  of  this  sinus  is  very  extensive. 
In  preparing  a  "bibliography  of  diseases  of  the  accessory 
sinuses"  from  1748  to  date  I  have  collected  over  1500  refer- 
ences (and  no  doubt  many  have  escaped  me)  to  publications 
made  before  1890.  The  vast  majority  of  these  referred  to  the 
antrum  of  Highmore. 

While  a  number  of  cases  of  empyema  of  the  antrum  in  in- 
with  involvement  of  the  lower  lid  and  orbit  have  been 
ted,  I  doubt  very  much  if  most  of  them  were  not  cases 
of  osteomyelitis  or  necrosis  with  the  formation  of  a  pocket  of 
pus,  as  in  the  young  infant  the  antrum  of  Highmore  is  a  mere 
slit  instead  of  a  cavity.  I  wish  that  some  specially  qualified 
American  confrere  would  take  up  the  study  of  the  minute 
anatomy  of  the  lining  membranes  of  the  sinuses  in  health  and 
disease — paying  especial  attention  to  the  lymphatics  and  blood 
supply,  along  the  lines  laid  down  by  Dr.  J.  Marc  Andre,  as 
publislnd  in  Ills  excellent  monograph  "Lymphatiques  du  Nez," 
1905. 

The  hmng  numbrane  of  the  antrum  of  Highmore  being 
thicker  and  richer  in  glands  and  lymphatics  and  blood  vessels 
than  any  of  the  other  sinuses,  g^ves  it  a  high  degree  of  re- 
sistance to  unfavorable  influences.  This  probably  explains 
why  this  cavity  can  for  years  remain  a  receptacle  for  the  pus 
flowing  into  it  from  the  frontal  sinus — as  sometimes  occurs — 
without  the  lining  membrane  Of  the  antrum  becoming  dis- 
eased, as  is  proven  by  the  fact  that  when  the  pus  ceases  to 
flow  from  the  frontal  sinus,  after  a  successful  operation,  and 
the  antrum  is  washed,  the  latter  has  repeatedly  been  known  to 
remain  normal  without  further  treatment — a  possibility  we 
should  bear  in  mind  before  resorting  to  the  radical  operation 
on  this  cavity.  The  extra  thickness  of  the  lining  membrane 
also  explains  why  we  encounter  in  the  antrum  greater  edema 
of  its  mucous  membrane  than  in  any  of  the  other  sinuses — this 
swelling  is  principally  located  in  the  loose  connective  tissue 
layer  under  the  layer  of  ciliated  epithelium.  When  the  antrum 
is  small  this  layer  may  swell  to  such  proportions  as  to  fill  the 
cavity,  producing  intense  neuralgia  by  pressure;  the  pain 
radiating  to  the  orbit  and  eye.     In  chronic  cases  the  lining 
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of  the  antrum  may  undergo  fibroid   changes   forming  septa 
and  bands  that  almost  occlude  the  cavity. 

The  relation  between  sinus  disease  and  secondary  involve- 
ment of  the  orbit  and  eye  have  recently  been  set  forth  in  a 
masterly  manner  by  Birch-Hirschfeld.  So  far  as  I  have  been 
instructed  by  my  limited  experience,  my  views  and  results 
coincide  with  his,  and  hence  I  have  taken  the  liberty  of  trans- 
lating his  conclusions : 

1.  Sinus  inflammation  plays  a  much  more  important  part 
in  orbital  inflammation  than  has  been  recognized  up  to  date. 

2.  In  nearly  all  cases  we  have  to  deal  with  an  acute  or 
chronic  sinus  empyema. 

3.  The  extension  of  the  inflammation  to  the  orbit  depends 
upon  the  local  periostitis  of  the  orbital  wall,  there  being  certain 
points  of  predilection.  The  infection  usually  follows  the  course 
of  the  perforating  vessels. 

4.  The  orbital  inflammation  may  be  a  (1)  periostitis,  (2) 
orbital  abscess,  (3)  diffuse  orbital  inflammatory  infiltration. 

5.  The  orbital  periosteum  often  offers  sufficient  resistance 
to  the  inflammatory  process  to  prevent  its  extension  to  the 
orbital  contents  and  the  abscess  remaining  subperiosteal  may 
extend  forwards,  or  backwards,  into  the  orbit,  causing  an 
inflammation  of  the  optic  nerve ;  or  if  forward,  evacuate  itself 
spontaneously  at  the  orbital  margin. 

6.  In  other  cases  the  inflammation  extends  early  to  the 
orbital  contents  through  a  thrombophlebitis.  These  cases  are 
more  difficult  to  diagnose. 

7.  In  addition  to  the  circumscribed  areas  on  the  orbital 
walls  tender  to  pressure,  the  direction  of  the  dislocation  of  the 
globe  is  of  diagnostic  value. 

8.  Contraction  of  the  visual  field  is  rare. 

9.  Of  great  importance  as  an  aid  in  the  diagnosis  of  in- 
flammation of  one  of  the  posterior  sinuses  (posterior  ethmoid 
or  sphenoid  cavity)  is  the  discovery  of  a  central  scotoma. 

10.  In  409  cases  of  orbital  inflammation  following  sinus 
disease,  66  eyes  became  blind  (16  per  cent),  blindness  follow- 
ing most  frequently  empyema  of  the  antrum  of  Highmore  (27 
per  cent). 

11.  The  ophthalmoscope  frequently  revealed  hyperemia  of 
the  disc — optic  neuritis — atrophy  of  the  optic  nerve  less 
frequently.  Thrombophlebitis  of  the  retinal  veins — retinal 
hemorrhage  and  detachment. 
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li.  There  were  present  ulcus  corneae  IS  times — panoph- 
t],  ,!,.,,> iv;  in  8  and  glaucoma  in  2  cases. 

The  mortality  is  highest  in  cases  of  empyema  of  the 
i  ('^8  per  cent  of  all  fatal  cases)  ;  in  the  frontal  sinus 
I     .         a  (lti,3  i>er  cent  of  the  fatal  cases), 
14.     Postmortem  examination  demonstrated: 
Meningitis,  34  times. 
IJrain  abscess,  15  times. 
Sinus  thrombosis,  G  times. 
lo.     The  author  holds  that  the  simple  incision  as  made  into 
the  orbit  by  the  ophthalmologists  is  inadequate  and  recom- 
mends free  exposure  of  the  orbital  (bony)  margin,  with  care- 
ful separation  of  the  periosteum  from  the  bone  by  means  of  a 
blunt  periosteotome  (using  every  care  to  protect  the  orbital 
contents).     In  this  manner  we  obtain  free  drainage. 

(To  this  I  should  add — to  promptly  establish  thorough 
drainage  from  the  affected  sinuses,  either  by  the  intranasal 
or  external  operation.  In  cases  where  the  orbital  symptoms 
are  not  seriously  threatening  the  functions  of  the  eye,  prompt 
drainage  of  the  sinus  will  obviate  the  necessity  of  any  opera- 
tion upon  the  orbit,  as  I  have  several  times  demonstrated  in 
my  own  cases.) 

16.  The  examination  and  treatment  of  the  nasal  cavities 
and  accessory  cavities  demand  such  training  and  experience 
as  the  ophthalmologist  seldom  possesses,  and  the  writer  feels 
that  the  diagnosis  and  treatment  of  sinusitis  should  be  left  to 
the  rhinologist. 

17.  The  importance  of  the  ophthalmologist  in  these  affec- 
tions lies  in  the  fact  that  he  is  often  the  first  to  establish  the 
diagnosis,  because  these  patients  as  a  rule  first  seek  relief  from 
their  eye  symptoms,  and  in  doubtful  cases  by  a  careful  analy- 
sis of  the  ocular  and  orbital  symptoms,  he  helps  to  arrive  at  a 
correct  conclusion. 

18.  That  from  the  working  in  unison  of  the  ophthalmologist 
and  rhinologist  we  may  expect  the  development  of  the  greatest 
amount  of  scientific  knowledge  and  practical  results. 

In  conclusion  I  wish  to  touch  upon  two  points  in  relation 
to  the  diagnosis  and  operative  management  of  suspected  and 
also  undoubted  frontal  sinus  infection. 

1.  When  the  obscure  clinical  symptoms  and  somewhat 
negative  findings  of  our  diagnostic  aids,  such  as  the  trans- 
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illuminator,  have  left  us  in  doubt  as  to  the  condition  of  the 
sinus  (and  such  a  situation  naturally  precludes  the  presence 
of  any  very  active  inflammatory  process)  we  should  not 
hesitate  to  make  an  external  exploratory  opening.  Since  1895 
I  have  often  resorted  to  this  when  in  doubt — making  a  short 
incision  just  below  the  supraorbital  margin  above  the  inner 
canthus  and  exposing  only  enough  bone  to  permit  the  removal 
of  a  disk  5  mm.  in  diameter  by  means  of  a  hollow  electric 
drill.  If  the  sinus  is  healthy — ^then  the  wound  is  closed  by 
catgut  suture  and  hermetically  sealed  with  gauze  and  collodion 
dressing.  This  latter  left  intact  for  two  weeks.  In  another 
two  weeks  it  is  difficult  to  find  the  scar.  I  have  never  seen 
such  a  case  fail  to  heal  by  first  intention. 

2.  On  account  of  its  great  importance,  I  wish  to  again  call 
attention  to  the  fact  that  we  should  not  make  minor  intranasal 
operations  within  a  period  of  several  days  before  an  extensive 
external  operation  in  cases  where  we  have  to  deal  with  a 
streptococcus  infection,  because  of  the  liability  to  the  erysipe- 
latous infection  of  the  skin  wound.  The  minor  intranasal 
operation  is  liable  to'  excite  the  streptococci  present  to  a  high 
degree  of  virulence.  While  in  this  condition  of  exalted  viru- 
lence infection  of  the  external  skin  wound  is  more  than  likely 
and  an  erysipelatous  inflammation  starting  in  this  neighbor- 
hood is  extremely  dangerous  to  the  eye,  if  not.  indeed,  to  life 
itself. 

When  during  an  acute  frontal  sinus  inflammation  it  become 
absolutely  necessary  to  give  vent,  to  pent-up  pus,  establish 
drainage  through  a  small  opening  in  the  floor  of  the  sinus, 
doing  as  little  damage  as  }x)ssible  to  the  skin  and  subcutaneous 
structures  and  postpone  the  radical  operation  upon  and  cure 
of  the  cause  until  the  acuteness  of  the  inflammation  and  the 
virulence  of  the  streptococci  have  subsided. 


XXIII. 

(KUlTXi.   ^( '.MPLICATKaNS   ul-    DISEASE  OF   THE 
FRONTAL  SINUS.* 

l>\  ilouAKoF.  H\N?rr.i,,  M.  D.. 

Philadelphia. 

iibjea  chosen  by  Dr.  Holmes  for  his  essay  and  the 
ih-cussion  proposed  by  the  president,  Dr.  Packard,  are  most 
opj><jrtune.  Readers  of  recent  ophthalmic  literature  must  be 
impressed  with  the  number  and  value  of  papers  and  clinical 
contributions  dealing  with  the  interrelationship  of  diseases  of 
the  accessory  sinuses  and  diseases  of  the  eye  and  orbit.  The 
close  anatomic  connection  existing  between  these  cavities  of 
the  skull,  separated  only  by  perforated  and  attenuated  bone 
from  each  other,  and  from  the  greatest  of  them  all,  is  a  suffi- 
cient reason  for  the  frequency  in  association  in  disease,  as  of 
function  in  health.  Moreover  and  independent  of  any  precise 
and  definite  path,  the  coordination  of  function  so  easily  un- 
balanced by  imperfect  control  or  failure  of  individual  response, 
renders  still  more  intimate  and  interdependent  the  combined 
physiologic  action  of  the  cavities  and  their  contents.  We  have 
known  since  the  early  days  of  specialism  that  some  ocular  dis- 
eases, such  as  chronic  conjunctivitis,  corneal  ulcer,  dacryocys- 
titis, may  have  their  origin  in  pathologic  conditions  of  the 
mucous  membrane  of  the  nose.  Recently,  owing  to  the  valua- 
ble contributions  of  Zeigler,  Posey,  Germann,  Axenfeld,  Evers- 
busch.  Gerber  and  Birch-Hirschfeld,  we  have  awakened  to  the 
supreme  importance  of  the  etiologic  connection  in  other  and 
more  dangerous  ocular  diseases.  The  investigations  have  been 
carried  on  by  experts  in  both  specialties  and  by  pathologists, 
and  as  a  result  of  their  cleverness  and  industry  we  have  at  our 
disposal  cumulative  evidence  of  the  greatest  practical  import- 
ance. I  am  sure  that  many  of  us  may  remember  our  treatment 
of  patients,  which,  owing  to  our  partial  knowledge,  was  of 

•Read  before  the  Eastern  Section  American  Oto-Laryngological 
Society.  January  9,  1909. 
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little  service.  Had  we  fully  appreciated  the  significance  of 
symptoms  and  thought  more  deeply  into  the  etiology  and 
listened  with  greater  patience  to  the  story  of  the  history,  our 
opinions  might  have  been  more  valuable.  Early  ignorance 
and  ne~glect  are  all  the  more  culpable  in  view  of  the  quotation 
on  the  title  page  of  Gerber's  monograph,  Komplicationen  der 
Stirnhohlenentziindungen,  1908,  taken  from  Med.  u.  Chir.  Be- 
merk.  2  B.,  published  in  1813.  "Die  Stirnhohlen  sind  zuweilen 
der  Sitz  gefarhlichen  und  schwer  zu  entdeckenden  Krank- 
heiten." 

A  conception  of  the  frequency  of  orbital  and  ocular  compli- 
cations in  accessory  sinus  disease  may  be  learned  from  the 
statements  of  Birch-Hirschfeld  (2nd  ed.  Graefe-Saemisch), 
"nearly  all  inflammations  of  the  orbit  are  caused  by  empyema 
of  the  neighboring  cavities,"  and  of  Mackay  (Trans.  Oph.  Sect. 
Brit.  Med.  Asso.,  1908),  "evidence  goes  to  prove  not  only  that 
a  large  proportion,  perhaps  the  majority  of  cases,  of  idiopathic 
orbital  cellulitis  and  orbital  abscess  have  their  origin  in  dis- 
eases of  the  nasal  accessory  sinuses,  but  also  that  a  considera- 
ble number  of  maladies  affecting  the  textures  of  the  eyeball 
and  its  appendages  in  a  more  solitary  manner  may  at  times  be 
traced  to  the  same  source  as  direct  or  as  reflex  disturbances." 
The  former  writer  says  (Klin.  Monatsb.  f.  Augenh.,  January, 
1908)  that  out  of  684  cases  of  orbital  inflammation,  409  (59%) 
were  due  to  accessory  sinus  inflammation,  and  he  suggests  that 
the  number  would  probably  have  been  still  higher  if  the  nose 
and  accessory  sinuses  had  always  been  examined.  In  129 
(30%)  the  frontal  sinus  had  been  the  starting  point;  in  89 
(22%)  the  maxillary  sinus,  and  in  25  (6%)  the  sphenoidal 
sinus.  Gerber  collected  177  cases  of  frontal  sinus  disease  and 
56%  of  them  showed  ocular  or  orbital  symptoms.  Accepting 
these  figures  as  correct,  the  importance  of  the  frequent  coopera- 
tion of  the  laryngologist  and  ophthalmologist  is  demonstrated. 
Without  expert  examination  of  the  frontal  sinus  the  diagnosis 
in  many  cases  must  be  doubtful.  Only  operation  or  postmor- 
tem will  show  the  character  and  source  of  the  disease.  For 
example:  A  boy  was  admitted  to  the  Jefferson  Hospital 
(Trans.  Sect.  Ophthal.  College  of  Physicians,  Phila,  1908) 
who  had  received  on  the  superior  rim  of  the  orbit  an  injury 
from  a  frozen  snowball.  On  the  day  following  the  accident 
the  lids  were  edematous,  completely  covering  the  ball,  the  con- 
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junctiva  was  chemotic  and  protruded  between  the  lids,  the  eye 
was  proptosed  and  immovable,  the  cornea  rotated  down  and 
out,  the  media  clear,  the  retina  and  nerve  edematous.  Opera- 
tion showed  fracture  of  the  roof  of  the  orbit  and  commencing 
purulent  meningitis.  The  patient  became  delirious  and  died  in 
three  days.  In  this  case  it  was  clear  we  had  to  do  with  acute 
orbital  cellulitis,  but  the  complications  and  the  structures  af- 
1  could  not  have  been  positively  foretold.  The  frontal 
was  not  sufficiently  developed  to  figure  as  a  prominent 
factor  in  the  diagnosis,  and  yet  the  presence  of  purulent  inflam- 
mation following  so  speedly  after  the  injury  would  suggest 
accessibility  of  germ-laden  air. 

•Affections  of  the  frontal  sinus  involve  the  orbit  in  one  of 
three  ways:  by  displacement  of  the  structurec.  by  infection,  by 
functional  disturbances, 

1.  Mechanical  displacement  or  insult.  I'rotrusion  down- 
ward of  the  floor  of  the  sinus  by  a  collection  of  foreign  matter 
in  it  will  cause  displacement  of  the  orbital  contents  according 
to  the  degree  and  site  of  the  swelling.  The  symptoms  closely 
resemble  those  of  an  orbital  tumor  interposed  between  the 
eyeball  and  orbital  roof.  A  man  of  40  presented  himself  at 
the  Eye  Dispensan,-  of  the  Jefferson  Hospital  in  July.  1908, 
complaining  of  pain  in  the  right  orbit,  diplopia,  partial  loss 
of  vision  and  dislocation  of  the  right  eyeball  downward  and 
outward.  He  gave  a  history  of  two  injuries  to  the  right 
side  of  the  forehead.  The  first  occurred  sixteen  years  ago 
by  striking  the  top  of  a  doorway  while  running.  He  was 
thrown  down  backward,  but  was  not  rendered  unconscious. 
He  had  moderate  pain  for  two  weeks  and  lost  one  day's  work. 
The  second  happened  five  years  ago.  As  he  was  crossing  a 
railroad  track  he  tripped  and  struck  the  forehead  and  root  of 
the  nose  against  a  rail.  The  wound  was  quite  severe,  requir- 
ing several  stitches,  of  which  he  still  bears  the  marks.  A 
swelling  could  be  felt  between  the  ball  and  the  superior  margin 
of  the  orbit.  Believing  the  growth  was  sarcoma,  because  of 
its  slow  growth,  the  pain,  its  rounded  anterior  extremity  and 
its  resemblance  to  other  cases  seen  in  the  clinic  which  had 
proven  to  be  tumors,  the  man  was  treated  by  application  of 
x-rays.  After  two  months'  trial  the  only  change  consisted  in 
the  partial  cessation  of  pain.  Recently  the  pain  returned  with 
it<=   former  violence  and  the  rays  were  ineffective.     .An  ex- 
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ploratory  incision  was  made  and  after  carefully  dissecting  the 
tissues  down  to  the  supposed  tumor,  the  enclosing  sac  of  a 
large  collection  of  pus  was  opened.  After  thorough  evacuation 
of  the  pus  a  round  perforation,  1  cm.  in  diameter,  was  found 
leading  into  the  frontal  sinus.  In  several  places  on  the  roof 
of  the  orbit  as  far  back  as  the  apex  the  bone  was  roughened 
as  though  denuded  of  periosteum.  A  rubber  drainage  tube 
was  inserted  and  the  wound  sutured  around  it.  In  two  days 
the  tube  was  removed.  The  symptoms  were  relieved  and  grad- 
ually the  eye  returned  to  its  nomal  position  and  regained  its 
power  of  rotation.  The  patient  complains  of  slight  pain  in 
the  mornings,  but  is  well  the  remainder  of  the  day.  A  small 
electric  light  applied  between  the  eye  and  the  roof  of  the  orbit 
gives  much  less  reflex  through  the  right  than  through  the 
left  half  of  the  frontal  sinus.  Dr.  D.  Braden  Kyle,  who  fre- 
quently examined  the  man,  believes  that  the  sinus  is  free  from 
foreign  contents  and  explains  the  dvill  reflex  from  the  presence 
of  inflammatory  exudate  of  the  old  periostitis.  The  large  and 
bright  reflex  of  the  left  side  indicates  that  the  process  was  en- 
tirely limited  to  the  right  side  and  at  no  time  invaded  the  left. 
The  optic  nerve  and  retina  were  not  edematous,  nor  was  the 
retinal  circulation  disturbed.  The  lowered  vision  was  the 
result  of  several  factors ;  pressure  by  the  displaced  orbital  con- 
tents on  the  nerve  between  the  ball  and  the  optic  foramen,  the 
use  of  the  periphery  of  the  retina  in  the  act  of  seeing,  the 
foveal  region  having  been  displaced  upward,  hyperopia  of  6  D. 
and  amblyopia.  The  last  examination  was  made  January  6, 
1909.  Vision  was  only  slightly  improved  by  glass,  the  media 
were  clear  and  the  fundus  healthy.  It  seeras  probable  that  the 
mucous  membrane  and  periosteum  of  the  frontal  sinus  will 
resume  their  normal  condition  and  the  perforation  and  the 
periostitis  recover  without  further  treatment.  Had  the  ex- 
ploratory incision  not  been  made  until  after  the  pus  sac  rup- 
tured, the  ocular  and  orbital  symptoms  would  have  been  more 
serious,  to  which  would  have  been  added  the  lively  danger  of 
extension  backward  of  the  infection  to  the  meninges  through 
the  posterior  orbital  openings. 

2.  Infection.  The  pus  invades  the  orbit  directly  through 
the  perforated  bone  or  is  carried  to  the  orbital  tissues  by  the 
vessels.  The  causes  of  indirect  infection  are  caries  of  the 
orbital  roof,  thrombophlebitis  of  the  orbit,  thrombosis  of  the 
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cavernous  sinus,  infection  of  the  brain  structures  and  transmis- 
sion of  the  gemi  along  the  optic  nerve  sheath  to  the  ball  and 
to  the  muscles,  lids  and  lacrimal  apparatus. 

3.  Functional,  in  which  there  are  no  anatomical  findings. 
Involvement  of  the  eye  and  orbit  is  shown  by  accommoda- 
tive and  muscular  asthenopia,  limitation  of  fields,  diminution 
of  central  v'sion  and  central  scotoma.  Under  this  head  are 
included  some  of  those  obstinate  cases  of  asthenopia  which 
glasses  will  not  cure.  No  lesion  of  the  eye  exists.  The  error 
of  refraction  may  be  small  or  great,  spherical  or  astigmatic, 
perfectly  corrected  under  mydriasis  and  the  glasses  intelligently 
worn.  It  may  be  that  no  symptoms  point  to  the  existence  of 
sinus  disease  and  attention  is  not  called  to  the  sinus  as  a  possi- 
ble source  of  the  trouble,  yet  the  oculist's  duty  is  not  fulfilled 
unless  he  eliminates  the  frontal  sinus  from  the  etiology. 

The  diseases  of  the  orbit  commonly  associated  with  or  de- 
pendent upon  primary  frontal  s*nus  disease  are.  according  to 
Germann  (Mitth.  a.  d.  St.  Pcfersbur^er  Augcnh.,  Ht.  5,  1908)  : 

1.  Phlegmon:  Benign  orbital  cellulitis,  non-purulent,  aris- 
ing from  the  lymphatics.  Malignant — purulent  caries  and  ne- 
crosis. 

2.  Cysts,  consisting  principally  of  orbital  mucocele. 

3.  Optic  neuritis  leading  to  optic  atrophy;  irritation  of  the 
1st  and  2nd  divisions  of  the  5th  nerve. 

4.  Panophthalmitis. 

The  symptoms  of  orbital  complications  vary  according  to  the 
nature  and  character  of  the  primary  affection.  In  70  cases  of 
periostitis  Germann  found  changes  in  the  orbit  in  27,  edema 
and  infiltration  of  the  lids  in  38,  of  the  ball  in  25,  uveitis, 
keratitis  and  other  affections  of  the  eye.  including  choked  disk 
in  16,  and  lacrimal  fistule  in  one.  The  usual  signs,  those 
common  to  most  cases  of  orbital  involvement,  are  edema,  in- 
filtration or  emphysema  of  the  lids,  particularly  the  upper,  the 
folds  of  which  are  smoothed  away,  mechanical  ptosis ;  inflam- 
mation, chemosis  and  ectropion  of  the  conjunctiva  and  proba- 
bly tenonitis ;  dislocation  forward  and  outward  of  the  ball  with 
partial  or  complete  immobility ;  uveitis,  optic  neuritis ;  panoph- 
thalmitis. Corneal  affections  early  in  the  disease  are  rare, 
owing  to  the  protection  of  this  membrane  by  the  overhanging 
lid.  The  lacrimal  gland  and  sac  may  become  involved  and, 
indeed,  may  furnish  the  principal  signs  of  frontal  sinus  dis- 
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ease — leading'  to  error  in  diagnosis.  The  signs  are  modified 
by  the  progress  of  the  disease,  keeping  step  with  its  various 
phases. 

The  principal  subjcctkr  symptoms  are  headache,  neuralgia 
of  the  5th,  diplopia,  vertigo,  vomiting,  insomnia,  mental  depres- 
sion, and  sometimes  chills  and  fever,  sensitiveness  over  the 
frontal  sinus  or  the  inner  angle  of  the  orbit, deterioration  or  loss 
of  vision.  The  headache  is  frontal,  persistent,  intense  and  ag- 
gravated by  body  movements  and  by  percussion  of  the  skull, 
by  light,  no-se  or  attempts  to  use  the  eyes.  The  diplopia  is 
present  only  when  the  lid  is  raised,  hence  it  is  seldom  annoy- 
ing and  cannot  be  regarded  as  the  cause  of  the  vertigo  or 
disturbance  of  the  stomach.  For  the  same  reason  loss  of 
vision  is  not  a  conspicuous  symptom.  The  defective  vision 
is  due  to  opacities  of  the  media  or  pressure  upon  the  nerve 
in  the  orbit  or  in  the  optic  canal.  Birch-Hirschfeld  pointed 
out  that  astigmatism  of  the  cornea  may  be  produced  by  press- 
ure on  the  ball.  Schoen  says  the  headache  is  characteristic 
and  is  accompanied  by  cramp  of  the  accommodation  and  of  the 
internal  recti.  Hajek,  however,  says  the  localization  of  the 
pain  is  not  typical.  Radiography  and  transillumination  are 
extremely  useful  in  determining  the  diagnosis  and  may  be 
employed  with  advantage  during  the  course  of  the  disease. 
Naturally  their  sphere  of  usefulness  is  limited  to  the  cavities 
other  than  the  orbit,  excepting  in  cases  of  bony  or  other  hard 
orbital  growths.  Birch-Hirschfeld  calls  attention  to  two  forms 
of  sinusitis  without  external  signs  of  inflammation  in  the  orbit 
or  neighboring  tissues,  b.ut 

(a)  With  ophthalmoscopic  signs  of  optic  neuritis,  neuro- 
retinitis,  retinal  phlebitis  or  hemorrhages,  and 

(b)  Without  ophthalmoscopic  signs,  but  with  disturbance 
of  vision,  such  as  central  scotoma,  limitation  of  fields,  muscular 
paralysis  or  trophic  disturbance  from  interference  with  the 
function  of  the  5th  pair  of  nerves.  Finally,  the  history  may 
throw  some  light  on  the  diagnosis,  for  example,  traumatism, 
or  a  record  of  recurring  colds,  rhinitis  after  infectious  dis- 
eases, as  measles,  scarlet  fever,  or  influenza,  or  changes 
secondary  to  syphilis  or  tuberculosis  of  the  bones  or  brain 
tumor. 

The  function  if  not  the  integrity  of  the  eye  and  its  append- 
ages are  seriously  compromised  by  disease  secondary  to  sinu- 
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I"nrl\  and  radical  treatment  may  be  effective  in  check- 
ing the  disease  and  saving  the  ocular  structures.  Frequently, 
however,  the  prognosis  is  unfavorable,  because  of  optic  atro- 
phy, muscular  paralysis  and  permanent  dislocation  of  the 
ball.  Attempts  to  drain  the  orbit  with  free  incisions  are  almost 
valueless.  Opening  the  frontal  sinus  by  trephining  or  the 
operation  proposed  by  Arnold  Knapp  (Jour.  Amer.  Med.  Asso., 
July,  1!)08),  is  to  be  recommended.  The  latter  permits  of  the 
examination  and  treatment  of  the  frontal  sinus  and  causes 
comparatively  little  disturbance  of  the  eye  or  its  muscles. 


XXIV. 

SOME  OCULAR  SYMPTOMS  OF  DISEASES  OF  THE 
KASAL  SINUSES.* 

By  Wm.  Campbeu.  Posey,  M.  D., 

Philadelphia. 

During  the  past  four  years,  under  some  such  title  as  this,  I 
have  contributed  a  number  of  papers  upon  the  subject  under 
discussion  this  afternoon,  and  while  I  have  nothing  new  to  add 
to  the  observations  of  others  or  to  the  various  points  in  tht 
symptomatology  to  which  I  have  made  reference  elsewhere,  I 
am  glad  of  this  opportunity  to  speak  of  several  phases  of  the 
subject  which  may  perhaps  bear  further  elaboration. 

And  first  as  to  the  symptoms  of  eye-strain  which  may  be 
evoked  by  a  sinusitis.  In  this  assemblage,  mention  need  not  be 
made  of  the  orbital  and  periorbital  pain  which  the  various 
forms  of  inflammation  of  the  sinuses  may  evoke,  but  I  would 
call  attention  very  briefly  to  the  dull  ocular  pain,  to  the  photo- 
phobia and  the  conjunctival  symptoms  after  any  use  of  the 
eyes,  which  glasses  fail  to  relieve  and  which  disappear  after 
rhinologic  treatment.  In  this  class  of  cases  the  oculist  finds 
difficulty  in  determining  the  proper  axis  of  the  cylinder,  in 
correcting  the  astigmatism,  and  observes  various  vagaries  in 
the  behavior  of  the  ciliary  muscle.  If  referred  to  a  rhinologist, 
there  will  be  found,  as  summarized  for  me  by  Dr.  Packard, 
following  the  observation  of  a  large  number  of  cases  studied 
in  common  with  him,  a  "septal  spur  or  deflection  upon  which 
the  swollen  turbinate  impinges,  or  congestion  of  the  sinuses, 
with  possibly  an  accumulation  of  nonpurulent  secretion  within 
them,  due  to  the  occlusion  of  their  orifices  by  swelling  of  the 
turbinate  tissues.''  I  take  it  that  such  intranasal  conditions  are 
often  not  striking  and  may  be  readily  overlooked,  but  unless 
they  are  properly  cared  for,  the  ocular  symptoms  will  persist 

♦Read  before  the  Eastern  Section  of  the  American  Larjrngo- 
logical,  Rhinological  and  Otological  Society,  January  9,  1909. 
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•  lopitc  i\cry  local  application  which  can  be  made  to  the  con- 
junctiva or  any  combination  of  lenses  that  may  be  ordered. 

It  is  in  this  class  of  cases  that  the  ophthalmologist  often 
masks  the  real  source  of  the  asthenopia  by  drying  up  the  nasal 
and  sinus  mucous  membrane  by  the  atropin  which  he  employs 
t(»  put  the  ciliary  muscle  at  rest,  the  disappearance  of  the 
-ymptoms  being  due  quite  as  much  to  the  subsidence  of  the 
nasal  as  the  ocular  congestion. 

Another  conclusion  of  Dr.  Packard's  is  that  **there  is  a  very 
large  class  of  cases  which  present  not  only  asthenopia  but  other 
ophthalmologic  symptoms  as  well  which  are  undoubtedly  at- 
tributable to  old  sinus  trouble,  but  in  which  at  the  time  they 
are  seen  by  the  rhinologist  no  pus  is  to  be  found  in  any  of  the 
sinuses,  although  the  h'stor^-  points  to  sinus  origin  of  the 
patient's  catarrhal  trouble.  These  are  cases  which  give  a 
history  of  grippe  with  intense  head  pains,  followed  by  a  pro- 
fuse purulent  discharge  from  the  nose,  leaving  later  more  or 
less  so-called  catarrhal  trouble  in  reality  originating  from  the 
sinuses." 

This  seems  to  be  a  most  important  observation,  and  is  in 
line  with  a  statement  of  .A.xenfeld.  that  in  cases  of  orbital 
cellulitis,  in  which  the  nasal  examination  is  negative,  the  orig- 
inal sinusitis  which  occasioned  the  orbital  condition  may  have 
healed  by  evacuation  into  the  nose,  while  the  orbital  condition 
is  {)roirressive,  on  account  of  the  absence  of  drainage.  Indeed, 
Axenfeld  was  able  to  actually  demonstrate  by  exploratory  tre- 
phining that  the  original  sinusitis  may  be  healed  at  the  time 
the  orbital  condition  is  under  treatment. 

In  this  condition  of  active  and  passive  hyperemia  of  the 
orbital  tissues,  the  function  of  the  extraocular  muscles,  as  well 
as  that  of  the  intraocular,  may  be  interfered  with  and  double 
vision  may  result,  or  if  diplopia  be  not  complained  of  it  can  be 
obtained  by  careful  search  in  the  extreme  periphery  of  the 
field  of  activity  of  the  individual  eye  muscles.  I  have  already 
recorded  a  number  of  such  cases,  and  a  transient  imbalance  of 
the  ocular  muscles  is  often  suggestive  to  me  of  some  trouble 
within  the  sinuses.  More  constant  and  serious  affections  of 
the  muscles  of  the  eye  may  result  from  a  more  active  state  of 
inflammation  within  the  sinuses,  and  actual  palsy  may  occur 
either  as  a  consequence  of  the  juxtaposition  of  some  of  the 
eve  tmi^rle-.  witli  the  walls  of  the  orbit,  such  as  the  internal 
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and  superior  rectus,  or  by  an  involvement  of  the  nerves  which 
supply  them  as  they  pass  along  the  wall  of  the  sphenoidal 
sinus. 

A  second  point  of  interest  is  whether  inflammations  of  the 
uveal  tract,  such  as  iritis  and  kerato-iritis,  may  be  evoked  by 
inflammations  within  the  sinuses.  Zeim,  Fromaget,  Fish  and 
others  affirm  that  they  have  observed  such  an  association  and 
follow  treatment  of  the  sinuses.  Fage  contends  that  ozena 
follow  treatment  of  the  sinuses.  Fage  contends  that  ozaena 
bacilli  can  reach  the  eye  from  the  nose  and  there  set  up  an 
iritis.  Such  a  transference  of  bacteria  or  toxines  from  the 
nose  or  nasal  cavities  has  never  been  proved  in  a  single  in- 
stance, and  as  Axenfeld  says,  "The  occurrence  of  bulbar  in- 
flammations in  these  nasal  affections  can  quite  as  well  be  ex- 
plained by  a  localizing  and  predisposing  reflex  circulatory  dis- 
turbance, due  to  the  neighboring  affection,  while  the  true  ex- 
citing cause  of  the  iritis,  scleritis.  etc..  is  perhaps  something 
quite  apart  from  the  nose," 

Although  Dr.  de  Schweinitz  has  referred  at  length  to  in- 
flammation of  the  optic  nerve  from  sinusitis,  I  should  like  to 
again  call  attention  to  the  retrobulbar  edema  of  the  nerve 
which  sometimes  occurs  in  acute  involvement  of  the  sphenoidal 
and  ethmoidal  cells.  I  have  observed  quite  a  large  group  of 
these  cases  after  sea  bathing  in  conjunction  with  Drs.  Packard, 
Freeman.  Stout  and  others,  the  patients  in  nearly  all  instances 
first  consulting  me  for  their  ocular  condition,  being  ignorant 
of  any  nasal  aflfection.  Examination  of  the  affected  eye,  for 
as  a  rule  but  one  eye  was  involved,  reveals  some  haze  of 
vision,  but  a  much  more  marked  diminution  in  the  light  sense, 
relative  scotoma  at  or  near  fixation,  pain  on  pressing  the  eye- 
ball back  into  the  orbit,  and  at  one  or  more  points  in  the  rota- 
tion of  the  eye  through  various  meridians,  choking  of  the 
lymph  sheaths  of  the  central  vessels  of  the  retina,  with  per- 
haps some  blurring  of  the  edges  of  the  nerve,  and  not  infre- 
quently a  partially  dilated  pupil.  The  recognition  of  this  set 
of  symptoms  and  the  reference  of  the  patient  to  a  rhinologist, 
is  usually  attended  by  the  prompt  subsidence  of  the  ocular 
symptoms,  whereas  the  failure  to  appreciate  the  proper  source, 
condemns  the  patient  to  a  long  course  of  treatment  with 
salicylates  and  may  terminate  in  more  or  less  serious  ocular 
and  nasal  sequellae. 
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A>  a  ii.iiiiii  jn.iiii.  It  may  not  be  amiss  to  refer  briefly  to  the 
frequency  with  which  orbital  inflammation  is  dependent  upon 
diseases  of  the  sinuses.  Birch-Hirschfeld  has  compiled  some 
interesting  figures  in  this  connection  and  as  his  paper  was 
published  comparatively  recently  and  in  an  ophthalmological 
journal,  and  thus  may  have  escaped  the  attention  of  rhinolo- 
gists.  their  recital  may  not  prove  tedious. 

Of  684  cases  of  orbital  inflammation  Birch-Hirschfeld  found 
that  at  least  409  (59.8  per  cent)  depended  upon  one  of  the 
sinuses,  and  he  believes  that  the  percentage  would  have  been 
still  higher  if  examination  of  the  sinuses  had  been  made  in  all 
cases.  Of  these  409  cases.  129  (29.8  per  cent)  showed  in- 
volvement of  the  frontal  sinus,  89  (21.8  per  cent)  of  the  max- 
illary antrum,  83  (20.5  per  cent)  of  the  ethmoid  cells,  and  25 
(G.l  per  cent)  of  the  sphenoidal  sinus.  In  60  cases  (14.7 
per  cent)  several  cavities  were  affected,  most  frequently  (25 
times)  the  frontal  and  ethmoidal,  then  the  ethmoidal  and  an- 
trum (12  times),  and  finally  the  ethmoidal  and  sphenoidal  (10 
times).  In  almost  all  cases  the  condition  was  chronic  or  acute 
purulent  sinusitis,  so-called  sinus  empyema,  which  had  followed 
rhinitis,  influenza,  pneumonia,  scarlet  fever  and  diphtheria,  or 
after  traumatism. 

TVrch-Hirschfeld  found  that  blindness,  which  occurred  in 
:t  of  h*s  409  cases  (16  per  cent)  may  be  produced  by 
Lirpycma  of  the  frontal,  ethmoidal  and  antral  sinuses.  The 
optic  nerve  may  be  involved  by  the  pus  burrowing  its  way  to 
the  apex  of  the  orbit,  or  the  blindness  may  be  evoked  by  throm- 
l)ophlebitis  of  the  optic  veins.  This  was  especially  the  case  in 
antral  empyema.  Fifty-two  out  of  the  409  cases  (12.7  per 
cent)  were  fatal.  Of  this  number  28  per  cent  presented  sphe- 
noidal, 16..3  per  cent  frontal,  14.6  per  cent  max'llary  and  6 
|)er  cent  ethmoidal  sinusitis.  He  found  that  the  mean  death 
rate  is  not  so  great  as  in  orbital  inflammation  without  sinus 
aflfection,  which  was  17  per  cent  in  275  cases,  since  treatment 
of  the  disease  exerts  a  beneficial  influence  upon  the  orbital 
inflammation.  thrombophlebit'S  also  occurring  less  often  than 
in  so-called  true  orbital  inflammation.  The  postmortem  ex- 
amination revealed  meningitis  in  34  instances,  frontal  abscess 
in  15,  and  sinus  thrombosis  in  6.  Four  patients  died  of  pneu- 
monia, two  of  sepsis. 

In  conclusion,  let  me  once  more  urge  the  desirability,  nay. 
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the  necessity,  of  intelligent  co-operation  between  rhinologists 
and  ophthalmologists  in  the  treatment  of  the  class  of  cases 
under  discussion.  He  who  does  not  combine  both  specialties 
in  his  practice  will  in  many  instances  not  place  at  the  patient's 
disposal  all  that  science  has  achieved  in  the  way  of  diagnosis 
and  treatment  of  affections  of  the  accessory  sinuses,  unless  he 
avails  himself  of  the  services  of  a  rhinologist,  if  he  be  an  oph- 
thalmologist, or  of  an  ophthalmologist,  if  he  be  a  rhinologist. 
Both  should  work  hand  in  hand  and  the  skill  of  both  will 
often  be  taxed  to  bring  obscure  cases  to  a  successful  issue. 


XXV.  . 

HXTRALARYNGEAL  CAUSES  OF  LARYNGEAL 
SYMPTOMS.* 

By  Frank  Smithies,  M.  D., 

.A.NN  Arbor. 

Modern  specialism  in  medicine  tends  to  segregation. 
The  spirit  of  the  times  is  an  eager  one.  The  search  for  new 
facts,  the  testing  of  new  theories  and  the  acquirement  of 
new  methods  confines  each  of  us  to  the  particular  rut  along 
which  some  previous  training  has  given  impetus.  This 
holds  for  all  branches  of  the  profession,  whether  one  is 
doing  the  day's  work  with  tuning-fork  and  tracheotomy 
tube  or  using  percussion-hammer  and  stethoscope.  He 
would,  indeed,  be  an  odd  and  a  marvellous  man  who  has 
not  found,  occasionally,  that  the  limit  of  his  own  skill  and 
wisdom  lay  beyond  the  boundaries  of  his  particular  clan, 
be  he  oto-laryngologist  or  internist.  To  many  of  us  this 
limbus  is  reached  all  to  soon,  and  we  are  continually  im- 
pressed with  the  interdependence  of  the  various  branches 
of  our  art,  and  the  disadvantages  of  a  too  rigid  or  a  too 
premature  specialism.  The  text  implied  in  these  observa- 
tions furnishes  the  raison  d'etre  of  this  paper.  It  is  not  my 
purpose  to  wander  into  new  fields,  but  to  tread  the  much 
travelled  paths  of  both  laryngolog^st  and  internist,  laying 
emphasis,  so  to  speak,  upon  the  sign-boards  that  mark  the 
crossing  of  our  ways.  And,  if,  like  Kipling's  "Kim",  I 
misconstrue  these  signs,  then  the  faults  of  rendition  must 
f.r.-\  excuse  in  the  sincerity  of  the  intention. 

1  believe  that  I  but  express  the  convictions  of  the  large 
majority  of  internists,  when  I  say  that  cases  all  too  fre- 
quently come  to  our  examining  rooms  which  would  com- 
pel us  to  submit  but  hesitating  diagnoses  and  prognoses, 

*Read,  by  invitation,  at  the  Joint  Meeting  of  the  Western  and 
Middle  Sections  of  the  American  Laryngological,  Rhinological  and 
Otological  Society,  Chicago,  February  22-23,  1909. 
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and  certainly  to  administer  inefficient  treatment  were  we 
not  able  to  secure  certain  positive  facts  from  the  laryn- 
gologic  expert.  And,  perhaps,  I  shall  not  be  considered  too 
bold,  when  I  state  that  many  laryngologists  have  experi- 
enced the  satisfaction  of  having,  for  example,  such  anomaly 
as  an  obscure  paralysis  of  a  vocal  cord  cleared  up  by  a 
careful  physical  examination  of  the  zone  below  the  clavi- 
cles. If  these  premises  are  warranted,  then,  perhaps,  it 
Avould  not  seem  necessary  to  emphasize  an  openness  of 
mind  and  hearty  co-operation  in  both  examination  and 
treatment,  when  the  welfare  of  our  patients  is  uppermost. 

The  peculiar  anatomic  situation  of  the  larynx  permits 
of  a  bewildering  multiplicity  of  disturbances  in  the  func- 
tions of  the  surrounding  structures  and  also  gives  oppor- 
tunity for  abnormalities  in  adjacent  or  related  parts  to  make 
themselves  manifest  in  the  larynx.  These  manifestations 
may  result  in  gross  anatomic  changes  in  the  organ  itself 
or  give  rise  to  functional  disturbances  in  the  dual  work 
which  the  larynx  has  to  perform,  namely,  phonation  and 
respiration.  It  is  to  be  assumed  that  when  the  laryngeal 
process  is  a  primary  one  its  recognition  has  been  possible. 
It  is  to  the  class  of  pathologic  changes  apart  from  the 
larynx,  but  with  distinct  symptoms  pointing  to  abnormal 
conditions  within  the  organ  that  we  would  invite  attention. 
To  confine  the  subject  within  the  limits  of  this  paper,  it 
will  be  necessary  to  take  up  the  consideration  of  these  con- 
ditions somewhat  systematically.  It  will  be  recognized 
that  the  field  is  a  broad  one,  and  hence,  if  the  consideration 
resembles  Homer's  famous  "Catalogue  of  Ships",  I  crave 
your  indulgence. 

In  the  main,  this  class  of  laryngeal  impairments  may 
be  due  to  malfunction  or  faulty  construction  of  the  nervous 
system — central  or  peripheral — of  the  circulatory  system 
and  the  blood  carried,  of  the  respiratory  system,  apart  from 
the  larynx,  of  the  digestive  tract — adjacent  arid  remote — 
of  the  genito-urinary  system,  of  the  supporting  and  contigu- 
ent  parts  of  the  larynx,  as  muscles,  glands  (thyroid, 
parathyroids,  thymus,  lymphatics),  vessels,  and  of  con- 
genital imperfections.  The  evidences  of  faulty  functionat- 
ing on  the  part  of  the  larynx  are  mainly  those  resulting 
from  actual  loss  of  function  on  the  part  of  related  structures 
or  from  pressure  upon  the  larynx  itself  or  adjacent  parts. 
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But  little  attention  need  be  given  here  to  that  class  of 
disturbances  occurring  in  the  so-called  diatheses,  e.  g. 
rheumatism,  gout,  rachitis,  etc. 

Fortunately  for  both  patient  and  medical  attendant,  im- 
proper working  of  the  intricate  mechanism  of  the  larynx, 
in  either  of  its  special  fields — phonation  or  respiration — 
makes  itself  known  very  early  and  leads  to  examination, 
generally  local.  These  manifestations  are  commonly 
dysphonia — hoarseness,  whispered  voice,  etc. — aphonia,  dis- 
turbances in  respiration,  cough,  pain,  dysphagia,  hemor- 
rhage, the  presence  of  sputum,  or  external  evidences  of 
faulty  movement  or  construction  of  the  larynx  as  a  whole. 
Laryngoscopy,  even  when  the  cause  is  not  primary  in  the 
larynx,  may  reveal  pallor,  hyperemia  or  abnormal  pigmenta- 
tion with  swellings,  variations  in  the  position  or  movements 
of  the  integral  parts  of  the  organ,  with  or  without  the 
presence  of  atypical  secretion. 

Among  the  most  important,  and  often  the  most  puzzling 
disturbances  in  the  functionating  of  the  larynx  are  those 
resulting  from  some  impairment  in  the  nervous  system. 
This  impairment  may  be  central,  peripheral  or  entirely 
functional.  The  common  central  lesions  are  those  asso- 
ciated with  the  brain  and  its  ganglia.  They  are  responsible 
for  a  multitude  of  laryngeal  symptoms.  When  the  brain 
is  directly  involved — as  in  hemorrhage,  embolism,  throm- 
bosis, abscess,  gummi,  new  growth,  encephalomalacia,  ane- 
mia, tophus  or  external  pressure — there  may  result  paralysis 
of  one  or  both  cords,  with  or  without  paralysis  of  the  ex- 
trinsic muscles,  spasmodic  contractures  of  these  muscle 
groups,  local  anesthesia  or  occasionally  hyperesthesia.  The 
parts  involved  are  frequently  characteristic  for  the  local 
area  of  the  brain  diseased.  Clinically,  the  manifestations 
may  take  the  form  of  cough,  difficulty  in  respiration,  apha- 
sia, dysphonia,  alterations  in  voice,  quality  and  manner  of 
enunciation,  local  or  general  nutritional  disturbances,  or 
alterations  in  the  normal  secretion  of  the  laryngeal  mucosa. 

When  the  spinal  cord  and  its  nerves  are  involved,  the  re- 
sults are  frequently,  not  dissimilar  to  those  following  cere- 
bral impairment.  The  causative  factor  may  be  infection, 
hemorrhage,  tumors,  scleroses,  atrophy  or  pressure, — as 
from  vertebrae  following  injury  or  disease.  The  laryngeal 
symptoms  are  not  so  marked  as  a  rule  as  in  those  cases 
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where  the  brain  is  involved.  There  may  be  cough,  fre- 
quently paroxysmal,  hoarseness,  scanning  speech,  yawning 
respirations,  disturbances  in  sensation  and  tickling  or  burn- 
ing of  the  mucous  membrane.  Interference  with  the  proper 
function  of  the  sympathetic  nerves  may  bring  about  varia- 
tions in  the  co-ordination  of  the  individual  parts  of  the 
larynx  with  dysphonia,  cough  and  sometimes  respiratory 
distress. 

When  the  laryngeal  disability  results  from  a  so-called 
pure  neurosis,  complete  loss  of  voice,  whispering,  inter- 
rupted speech,  inability  to  pronounce  certain  words  and 
phrases,  or  to  produce  high  tones  may  follow.  Frequently 
the  condition  is  entirely  negative  from  the  laryngeal  stand- 
point, or  the  changes  in  the  larynx  may  be  extremely 
slight,  sometimes  just  enough  to  focus  the  attention  of  the 
patient  upon  that  organ.  Generally,  there  is  a  history  of 
mental  strain  or  shock.  Often  only  the  most  careful 
neurologic  examination  and  from  standpoints  other  than 
the  throat  is  required  before  the  true  cause  of  the  disturb- 
ance can  be  ascertained.  It  is  needless  to  emphasize  the 
importance  of  this  with  respect  to  the  immediate  or  future 
.  prognosis  of  the  case.  During  the  past  five  years,  three 
cases  of  hysterical  aphonia  have  come  under  my  observa- 
tion. In  all  the  cases,  some  intrinsic  laryngeal  condition 
could  have  been  suspected.  It  was  only  after  careful 
examination  from  every  standpoint  that  the  conditions  were 
proven  to  be  pure  neuroses,  and  proper  treatment  in- 
stituted. 

Among  other  neuroses  I  might  mention  those  alterations 
in  voice,  frequently  hoarseness  and  sometimes  cough,  asso- 
ciated with  the  normal  physiologic  sexual  cycle  of  the  fe- 
male. These  are  most  common  at  menstruation,  pregnancy 
and  the  menopause.  I  have  at  present  under  my  care  three 
females  who  have  annoying  cough  during  one  or  more 
days  of  the  menstrual  period.  Two  of  these  patients  were 
victims  of  marked  phthisophobia,  until  assured  that  there 
was  absolutely  no  condition  in  either  larynx  or  lungs  that 
could  be  considered  causative.  In  one,  the  tuberculin  test 
had  to  be  resorted  to  before  the  patient  and  her  family 
were  satisfied.  It  is  certainly  within  the  experience  of  all 
of  you  that  pregnant  women  occasionally  complain  of  laryn- 
geal tenderness  and  sometimes  of  actual  pain.     A  few  of 
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them  arc  bothered  with  troublesome  cougii.  These  symp- 
toms are  most  frequently  found  in  neurotic  and  anemic 
primiparae. 

Neuroses  in  the  male  are  not  so  common  as  in  the  female. 
However,  they  may  be  present.  So  called  "habit-coughs" 
and  "throat  clearing"  may  occur.  These  may  be  associated 
with  functional  neuroses  of  the  abdominal  viscera,  in  either 
male  or  female.  The  most  common  of  these  is  gastric 
hyperacidity,  with  more  or  less  marked  spasm  of  the  car- 
diac or  pyloric  rings.  The  cough  is  frequently  associated 
with  gastric  distress  and  burning  sensations  in  the  stomach, 
esophagus  or  throat.  It  is  most  common  to  have  the 
patient  exhibit  the  cough  after  indiscretions  of  diet  and  at 
the  height  of  digestion,  hence  between  meals  and  at  night. 
The  character  of  the  cough  varies.  It  is  usually  high 
pitched,  harsh  and  not  accompanied  by  sputum.  There  is 
frequently  a  burning  sensation  in  the  region  of  the  larynx. 
The  cough  is  often  accompanied  by  acid  eructations,  and 
if  paroxysmal,  may  be  followed  by  acid  vomitus.  It  is 
generally  relieved  by  washing  the  stomach  or  by  doses  of 
olive  oil  or  by  one  of  the  alkaline  preparations.  In  cases 
of  continuous  hypersecretion — Weil's  Disease — the  cough 
may  be  almost  constant,  having  little  relation  to  meals, 
and  may  then  result  in  secondary  changes  in  the  mucosa  of 
the  larynx.  It  is  not  impossible  for  these  to  be  taken  as 
the  primary  causative  disturbance  in  hasty  examination, 
and  this  is  particularly  the  case  when  an  anemnesis  has 
been  neglected  or  but  poorly  made.  Other  reflex  neuroses, 
as  laryngismus  stridulus,  angioneurotic  edema,  urticaria 
and  the  like,  may  result  from  gastro-intestinal  irritation, 
particularly  in'  rachitic  and  syphilitic  children  and  in  neu- 
rotic women. 

Before  passing  to  a  consideration  of  the  effects  of  pres- 
sure of  thoracic  viscera  upon  parts  related  to  the  larynx. 
it  would  perhaps  be  well  to  mention  the  effects  of  pressure 
in  the  neck  itself.  These  may  be  from  retropharyngeal 
abscess,  injuries  to  the  spine,  enlarged  cervical  glands,  en- 
larged thyroid,  persistent  thymus,  abnormally  large  or 
cystic  parathyroids,  aneurysms,  esophageal  new  growths, 
foreign  bodies  and  branchial  cysts.  The  enlargement  of 
the  cervical  glands  may  result  from  an  acute  infection,  and 
may,  as  in  certain  cases  of  diphtheria,  bring  about  symptoms 
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on  the  part  of  the  larynx  from  pressure  upon  related  parts, 
simulating  tracheal  or  intralaryngeal  exudation.  Other 
causes  of  enlargement  of  the  cervical  glands  may  be  tuber- 
culosis, syphilis,  Hodgkin's  Disease,  leukemia,  sarcoma, 
carcinoma  or  cysts.  Here  again  the  effects  of  pressure  re- 
sult from  direct  involvement  of  the  larynx  or  related  parts. 
Pain  and  cough  are  common  clinical  manifestations.  The 
cough  may  be  paroxysmal  or  almost  constant,  leading  the 
patient  to  consult  the  laryngologist  very  early.  Sometimes 
the  effects  of  intralaryngeal  irritation  are  so  marked  that 
the  affair  may  be  taken  for  a  primary,  local  one,  and  local 
treatment  instituted,  often  without  avail.  The  cough  may 
be  complicated  with  frothy  or  bloody  sputum,  and  may  be 
particularly  severe  at  night  when  the  patient  is  recumbent. 
This  latter  occurred  in  my  experience  in  two  cases  of 
Hodgkin's  Disease,  one  spleno-myelogenous  leukemia,  with 
terminal  glandular  enlargement,  and  one  case  of  sarcoma, 
with  severe  anemia. 

Severe  cough  from  enlargement  of  the  thyroid  or  the 
thymus  is  common.  It  is  usually  associated  with  external 
evidences  of  the  gland  enlargement  in  the  case  of  the  thy- 
roid. Not  infrequently,  however,  the  thyroid  may  be  but 
slightly  enlarged  internally  and  yet  the  evidences  of  pres- 
sure from  internal  enlargement  of  the  whole  or  a  part  of 
the  gland  are  not  wanting.  This  is  particularly  the  case  in 
incipient,  atypical  Graves'  Disease.  The  cough,  with  slight 
sputum,  the  associated  weakness,  loss  of  weight,  and  some- 
times fever,  may,  on  superficial  study,  readily  lead  to  the 
diagnosis  of  incipient  pulmonary  tuberculosis  or  a  similar 
process  in  the  larynx.  Sputum  examinations,  tuberculin 
tests  and  laryngoscopic  examination  are  however  negative. 
The  signs  of  Graves'  Disease  should  be  most  carefully 
searched  for.  The  tremor,  tachycardia  and  the  eye  phenom- 
ena may  become  more  manifest  and  so  clear  up  the 
picture,  after  diagnostic  administration  of  thyroid  extract. 
Appropriate  treatment  with  thyroidectin.  serum  or  by  surgi- 
cal means  may  result  in  the  disappearance  of  the  laryngeal 
pain  and  cough.  Simple  parenchymatous  or  cystic  enlarge- 
ment of  the  thyroid  may  also  produce  cough,  dyspnea  and 
pain.  Thyroid  extract,  puncture  of  cysts  or  surgical  in- 
tervention may  be  necessary  before  the  effects  of  pressure 
or  irritation   of   nerves   disappear.     Cysts   of  the    salivary 
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glands  occasionally  occur.  They  may  reach  great  size  and 
early  cause  pressure  symptoms.  Xew  growths,  foreign 
body,  or  diverticulum  in  the  esophagus  may  be  responsible 
for  chronic  cough,  pain  on  swallowing  or  dyspnea.  Ex- 
amination with  esophageal  bougie  or  esophagoscope  should 
be  performed  when  slight  alterations  are  found  in  the 
larynx.  Branchial  cysts  are  rare.  I  have  seen  two  within 
the  last  three  years.  In  both,  couerh.  dyspnea  and  laryn- 
geal pain  were  present. 

Laryngeal  symptoms  from  alterations  in  the  thoracic 
viscera  are  not  uncommon.  The  heart  and  great  vessels, 
the  structures  of  the  mediastinum  and  the  lungs  themselves 
may  be  involved.  The  manifestations  are  generally  the 
effects  of  pressure.  The  pressure  may  be  upon  the  larynx 
itself,  by  extension  of  the  aneurysm,  upon  the  related 
nerves,  upon  the  parts  adjacent  to  the  larynx  or  upon  re- 
lated ganglia. 

When  the  heart  and  the  great  vessels  are  involved,  the 
most  frequent  cause  is  aneurysm.  The  aneurysm  may  be  of 
the  heart  itself,  the  g^eat  vascular  trunks,  particularly  the 
arch,  or,  secondarily,  the  great  vessels  ascending  into  the 
neck.  Occasionally — as  happened  in  a  young  man  under 
my  care  about  two  years  ago — the  formation  of  a  heart 
thrombus  may  result  in  such  enlargement  of  the  right 
auricle  with  coincident  embarrassment  of  the  circulation, 
that  the  effects  of  aneurysm  are  closely  simulated.  The 
symptoms  on  the  part  of  the  larynx  vary  with  the  location 
of  the  aneurysmal  sac.  Early  "brassy"  cough  with  or 
without  sputum  leads  commonly  to  laryngoscopic  examina- 
tion. This  may  reveal  nothing  beyond  slight  redness  of 
the  mucosa,  tumefaction  or  extremely  slight  and  apparently 
insignificant  alterations  in  the  movements  of  related  parts. 
Later  the  cough  becomes  violent  and  frequently  paroxysmal. 
It  may  be  associated  with  bloody  sputum.  Even  then 
expert  laryngeal  examination  may  reveal  nothing  very 
positive.  It  is  at  this  stage  that  there  is  danger  of  ascrib- 
ing the  local  hyperemia  or  swelling  to  something  primary 
in  the  laryn.x.  Superficial  examination  of  the  neck  or  thorax 
may  discover  nothing  apparently  causative.  The  proper 
diagnosis  may  not  be  returned  until  later  when  there  is 
either  external  thoracic  tumor,  or  when  a  most  careful 
scrutiny  of  the  thorax  with  the  patient  stripped,  reveals 
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the  presence  of  such  definite  physical  signs  as  atypical 
cardiac  dullness,  atypical  pulsations  or  the  presence  of  ex- 
tracardiac  bruits.  The  subsequent  examination  with  fluoro- 
scope,  blood  pressure  machine  and  sphygmograph  confirm 
the  physical  findings.  From  a  somewhat  varied  experience, 
I  may  be  pardoned  if  I  cite  j:he  following  cases  to  show 
that  this  thorough  examination  of  the  thoracic  viscera  is 
not  infrequently  neglected : 

Case  i.  Mr.  B.  entered  the  University  Hospital  September, 
1906,  on  account  of  dyspnea,  cough,  sharp,  lancinating 
pains  in  the  left  back  and  neck,  aggravated  by  lying  down 
and  more  troublesome  at  night ;  pain  in  the  left  arm, 
anorexia,  vague  feelings  of  discomfort  in  the  precordia, 
dizzy  spells  when  the  dyspnea  was  most  marked.  The 
trouble  was  apparently  of  a  year's  standing.  The  patient 
denied  lues.  There  was  no  history  of  rheumatism  or  other 
infectious  disease,  nor  of  injury  to  the  thorax.  He  had  been 
treated  for  throat  trouble  and  had  had  gargles  and  various 
cough  mixtures  administered  for  the  greater  part  of  the 
year  previous  to  entering  the  hospital.  He  was  finally 
sent  to  the  hospital  by  a  physician  who  told  him  that  he 
had  heart  trouble.  When  he  was  stripped  for  examination, 
it  could  be  readily  seen  that  there  was  a  distinctly  pulsating, 
slightly  elevated  area  in  the  thorax,  over  the  left  upper, 
anterior  region,  centering  in  the  second  intercostal  space, 
parasternal  line,  extending  inwards  to  the  mid-sternal 
region,  outwards  to  just  below  the  mid-clavicular  line, 
upwards  to  the  clavicle  and  below  into  the  third  intercostal 
space.  The  prominence  was  nearly  a  centimeter  higher 
than  the  corresponding  region  of  the  thorax  of  the  opposite 
side.  The  pulsation  was  heaving,  synchronous  with  the 
apex  beat.  There  was  no  prominence  to  be  seen  in  the 
back.  There  was  no  tracheal  tug.  The  entire  tumor  area 
was  tender.  Over  the  tumor  was  a  marked  systolic  pulsa- 
tion, on  palpation,  followed  by  a  diastolic  shock  of  moderate 
intensity.  The  pulsations  conveyed  the  impression  of  being 
slightly  expansile.  The  radial  pulses  were  unequal,  the 
right  being  considerably  fuller  than  the  left.  Percussion 
revealed  a  large,  atypical  area  of  dullness,  corresponding  to 
the  position  of  the  left  end  of  the  transverse  and  the  upper 
portion  of  the  descending  portion  of  the  aortic  arch.  This 
was  confirmed  by  radiogram.     Auscultation  disclosed  the 
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presence  of  a  systolic  bruit  at  the  apex  of  the  heart,  and 
over  the  arch. of  the  aorta,  at  the  site  of  the  enlargement. 
The  diastolic  shock  was  moderately  intense.  Auscultation 
at  the  back  of  the  thorax  revealed  similar  but  less  pro- 
nounced sijTfns.  The  lungs  and  larynx  were  negative.  There 
was  no  Drummond's  sign.  The  blood  pressure,  on  the  right, 
at  the  radial,  with  the  Erlanger  apparatus,  12  cm.  cuff,  was 
as  follows:  Systolic  139  mm.  Hg.,  Diastolic,  103  mm.  Hg. ; 
of  the  left  radial.  Systolic  118,  Diastolic  86  mm.  Hg. 
Diagnosis :  Aneurysm  of  the  left  portion  of  the  arch  of  the 
aorta,  with  probably  diffuse  dilatation  of  the  entire  arch ; 
cardiac  hypertrophy. 

C.xsK  II.  Mr.  H.  entered  the  Medical  Clinic  of  the  Univer- 
sity Hospital,  Oct.  '07,  on  account  of  dry,  persistent,  hack- 
ing cough,  dyspnea,  especially  when  lying  down,  pain  in  the 
right  neck  and  in  the  right  side  of  the  thorax  at  the  level 
of  the  lower  ribs,  and  radiating  to  the  back,  along  the  ribs, 
colicky  pains  after  eating,  loss  of  weight — 40  lbs.  since  the 
preceding  February — and  weakness.  The  history  was  nega- 
tive, with  the  exception  of  moderate  use  of  alcohol  and 
tobacco,  and  three  attacks  of  gonorrhea.  The  patient  had 
retired  from  business  three  years  previous  to  coming  to  the 
hospital,  on  account  of  cough  and  dyspnea.  Six  months 
before  entering  he  had  had  more  severe  attacks  of  coughing 
brought  on  as  he  suspected  from  exertion  and  getting  cold. 
The  pain  in  the  neck  and  thorax  had  become  more  pro- 
nounced during  the  last  three  months.  This  patient  had 
also  been  treated  for  throat  trouble,  intercostal  neuralgia, 
and  more  lately  for  enlargement  of  the  heart.  The  examina- 
tion, with  the  patient  stripped,  revealed  moderate  cyanosis 
over  face,  mucous  surfaces,  neck  and  upper  part  of  the 
thorax.  The  superficial  veins  over  the  upper  part  of  the 
thorax  and  neck  were  engorged,  the  jtigulars  were  promi- 
nent :  the  laryngoscopic  examination  by  Prof.  Canfield 
showed  slight  infiltration  of  both  cords,  especially  near  the 
vocal  processes,  gfiving  the  appearance  of  a  moderate  degree 
of  internal  paresis.  There  was  slight  tracheal  tug  when 
the  patient  sat  up.  Physical  examination  of  the  thorax 
disclosed  enlargement  of  the  heart  in  all  directions,  with 
fairly  good  compensation.  .-Xt  the  base  of  the  heart  and  to 
the  right  largely  was  an  extensive  area  of  dullness  extend- 
ing beyond  the  mid-scapular  line,  and  occupying  the  upper 
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Sternal  region ;  no  expansile  pulsation  could  be  made  out. 
There  was  faint  suggestion  of  diastolic  shock.  Ausculta- 
tion was  as  follows :  Sounds  muffled  throughout ;  first 
sound  at  apex  impure  with  suggestion  of  soft  systolic 
bruit  not  transmitted  to  axilla ;  second  sound  faintly  heard 
at  apex ;  heart  sounds  become  more  distinct  up  the  left  edge 
of  the  sternum ;  they  are  very  weak  over  the  base  of  the 
heart,  the  aortic  second  being  barely  audible ;  the  second 
sound  over  the  upper  portion  of  the  sternum  and  in  the 
second  left  interspace  is  accentuated  and  impure,  with  a 
suggestion  of  roughening;  there  is  no  arrhythmia.  The 
blood  pressure  Avas,  systolic,  150  mm.  Hg.  (Erlanger.) 
Fluoroscopic  examination  revealed  the  presence  of  a  large 
pulsating  mass  in  the  median  line,  occupying  the  upper  two- 
thirds  of  the  sternal  space.  The  radiogram  showed  that 
the  mass  extended  farther  to  the  right  than  to  the  left. 
Diagnosis  :  Aneurysm — diffuse — of  the  aortic  arch  ;  cardiac 
hypertrophy. 

It  will  be  seen  from  the  brief  resume  of  these  cases  that 
cough  and  pain  with  more  or  less  dyspnea,  early  directed 
attention  to  the  larynx.  In  the  first  case,  there  was  no 
laryngeal  alteration  that  could  have  been  called  causative ; 
in  the  second  there  was  distinct  alteration  in  the  mucous 
and  the  vocal  cord  movements.  Both  the  patients  reviewed 
died  within  a  year  after  entering  the  hospital.  Early  and 
careful  examination  of  the  thorax  would  have  doubtless 
led  to  the  discovery  of  abnormal  conditions,  and  the  lives 
of  the  patients  may  have  been  prolonged.  The  futile  at- 
tempts to  relieve  cough  and  dyspnea  by  the  laryngeal 
route  are  apparent. 

Dyspnea,  frequently  referred  to  the  larynx  is  not  un- 
common in  aneurysm.  It  may  or  may  not  be  associated 
with  cough,  cyanosis  and  alterations  in  the  character  of  the 
voice.  The  dyspnea  may  be  inspiratory  or  expiratory. 
The  inspirations  may  be  short,  high-pitched  and  sometimes 
crowing;  the  expirations  may  be  long  drawn-out,  wheezy 
or  grunting.  Alterations  in  the  quality  of  the  voice  and  in 
phonation  are  common.  At  times  the  patient  may  not  be 
able  to  speak  above  a  whisper.  Hoarseness,  inability  to 
pronounce  certain  letters  of  the  alphabet,  disturbances  in 
laughing  or  singing  may  be  prominent.  Disturbances  in 
swallowing  are  occasionally  present.    There  may  be  regur- 
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gitation  of  food  after  the  swallowing  act.  Abnormal  move- 
ments on  the  part  of  the  larynx  are  not  so  common  as  the 
literature  would  lead  one  to  suppose.  So-called  "tracheal 
tug"  may  or  may  not  be  present.  When  it  is  present,  it 
is  certainly  significant  of  alterations  in  either  the  heart  or 
the  great  vessels.  In  aneurysms  as  we  have  seen,  direct 
examination  of  the  larynx  may  reveal  marked  hyperemia, 
edema,  swelling  and  alterations  in  the  mobility  of  the 
parts.  The  symtoms  are  generally  out  of  proportion  to  the 
positive  laryngeal  findings. 

Extension  of  an  aneurysm  beyond  the  boundaries  of  the 
thorax  should  not  be  forgotten,  as  for  example,  the  effects 
of  pressure  upon  the  larynx  of  multiple,  aneurysmal  dilata- 
tions of  the  carotid  artery.  In  these  cases,  the  effects  of 
direct  pressure  are  generally  pronounced,  and  the  condi- 
tions readily  differentiated.  Occasionally,  however,  one 
hears  of  an  aneurysmal  sac  being  aspirated  for  diagnostic 
purposes,  under  the  impression  that  the  case  is  one  of  cyst. 
Rupture  of  an  aneurysmal  sac  into  the  larynx  with  acute 
and  fatal  hemorrhage  sometimes  occurs. 

Diseasr-  of  "he  ti-^snes  of  the  m -d'ris^in 'm  may  closely 
simulate  affections  of  the  heart  and  vascular  trunks  insofar 
as  their  effects  on  the  larynx  are  concerned.  These  affec- 
tions may  be  primary  or  secondary.  The  pathologic  pro- 
cess may  be  carcinoma,  sarcoma,  lymphoma  or  cysts.  When 
primary  the  process  may  have  its  origin  in  thymus  rem- 
nants, lymph  glands  or  connective  tissue.  When  secondary, 
any  or  all  of  these  structures  may  be  involved. 

The  symptomatology,  from  the  laryngeal  viewpoint  is 
well  illustrated  by  the  following  cases : 

Case  i.  Mr.  L.  H.  entered  the  University  Hospital  in  Jan- 
uary, 1907,  on  account  of  difficulty  in  breathing,  palpitation 
of  the  heart,  chronic  cyanosis,  frontal  and  occipital  head- 
aches, dropsy  and  general  weakness.  The  patient  said  that 
he  was  in  good  health  up  to  ten  years  ago.  w^hen  he  suf- 
fered several  attacks  of  "asthma",  at  which  times  his  "wind 
would  be  suddenly  shut  off  by  a  pressure  just  above  the 
top  of  the  breast-bone."  Occ«sionally,  he  became  uncon- 
scious. When  he  recovered  consciousness  he  would  have 
palpitation  for  some  time  afterwards;  blueness  of  the  face, 
hands  and  neck  became  noticeable.  He  said  that  he  had 
improved  at  times  under  medication.    In  1906,  the  dyspnea, 
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cyanosis,  feeling  of  thoracic  constriction  and  sensations  of 
smothering  became  more  marked.  Cough  developed,  with 
hoarseness,  sometimes  whispered  voice.  The  dyspnea, 
cough  and  change  in  the  voice  were  paroxysmal  and  gen- 
erally worse  at  night,  when  the  patient  lay  down.  More 
recently,  the  cyanosis  has  become  more  marked  and  edema 
of  the  ankles  had  appeared.  Examination  disclosed  dis- 
placement of  the  heart  inward  towards  the  sternum.  A 
large  area  of  atypical  thoracic  dullness  in  the  region  of  the 
mediastinum,  which  radiograms  proved  to  be  due  to  infiltra- 
tion of  the  mediastinal  tissues  and  the  adjacent  lungs, 
could  be  made  out.  The  larynx  was  negative,  at  several 
examinations.  There  was  no  tracheal  tug;  the  liver  was 
slightly  enlarged.  The  blood  revealed  marked  erythremia, 
the  red  cells  numbering  at  times  more  than  9,000,000  per 
cubic  millimeter :  the  urine  contained  varying  amounts  of 
albumin  and  casts.  Other  features  of  the  case  which  should 
be  emphasized  are  the  paroxysmal  nature  of  the  symptoms ; 
periods  of  comparative  freedom  from  cough,  dyspnea  or 
cyanosis ;  then  again  the  changes  would  be  particularly 
marked  with  whispered  voice,  sometimes  actual  aphonia, 
barking  cough,  without  sputum,  extreme  grades  of  inspira- 
tory dyspnea  with  prolonged,  sibilant  expiration.  And 
with  all  these  symptoms  pointing  to  laryngeal  change, 
expert  laryngoscopic  examination  revealed  no  alterations  in 
the  larynx. 

Case  ii.  Mr.  J.  W.,  boilermaker,  entered  the  Medical 
Clinic  at  the  University  Hospital  on  account  of  sense  of 
constriction  across  the  upper  thorax ;  occasional  "choking 
sensations"  in  the  throat ;  shortness  of  breath  with  gasping, 
crowing  inspiration;  insomnia;  morning  nausea  without 
vomiting;  weakness  and  headaches.  The  history  was  nega- 
tive with  respect  to  syphilis,  acute  infections,  foreign  body 
or  excessive  use  of  tobacco.  About  a  year  previous  to  en- 
tering the  hospital,  the  patient  noted  gastric  distress,  in- 
somnia and  a  sense  of  pressure  beneath  the  upper  sternal 
region.  He  began  to  "get  winded"  with  little  exertion  and 
his  face  became  cyanosed.  Hi§  voice  became  husky.  Dysp- 
nea developed  with  "whooping"  when  he  drew  a  breath. 
There  was  frequent  cough  without  sputum.  Examination 
revealed  a  slight  cardiac  hypertroph3\  the  presence  of  an 
infiltrating  mass  in  the  mediastinum,  as  shown  by  physical 
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examination  and  radiograms ;  and  of  mucous  g^tritis.-  The 
larynx  was  abnormal  in  so  far  as  both  cords  abducted  to  the 
cadaveric  position  and  were  slightly  retracted ;  they  were 
moderately  injected ;  on  phonation  the  right  cord  was  nega- 
tive; the  left  showed  imperfect  approximation  to  the  vocal 
processes  posteriorly.  Blood  and  urine  were  negative.  In 
this  case  also,  the  paroxysmal  nature  of  the  cough,  the 
dyspnea,  the  high-pitched  crowing  inspirations,  the  hoarse- 
ness and  the  feeling  of  upper  thoracic  constriction  should  be 
emphasized. 

When  the  lung  is  involved,  as  in  tuberculosis,  syphilis, 
tumor,  acute  infections,  bronchiectasis  or  by  foreign  bodies 
in  one  of  the  air  passages,  cough,  pressure  symptoms,  dysp- 
nea and  pain  may  be  referred  to  the  larynx.  It  is  cer- 
tainly not  an  uncommon  experience  to  have  had  cases  of 
incipient  pulmonary  tuberculosis  receiving  local  treatment 
for  the  larynx  in  the  belief  that  this  process  was  primary, 
long  after  the  physical  signs  and  the  clinical  symptoms  are 
indicative  of  considerable  involvement  of  pulmonary  tissue. 
W  hile  the  early  anemia  of  the  laryngeal  mucosa  gives 
significant  information,  with  respect  to  the  diagnosis  and 
prognosis  of  a  case,  yet  one  cannot  feel  justified  in  relying 
upon  even  careful  laryngoscopy  to  segregate  our  doubtful 
cases.  Frequent  thoracic  examinations,  before  and  after  the 
use  of  an  approved  tuberculin  preparation,  subcutaneously 
administered,  should  be  coupled  with  local  examination  of 
the  larynx.  It  is  unnecessary  to  urge  that  in  all  cases  of 
pulmonary  hemorrhage,  the  larynx  should  be  carefully  ex- 
amined. In  incipient  cases  of  pulmonary  tuberculosis,  this 
is  especially  important. 

In  syphilis  and  new  growths  of  the  lungs  every  effort 
should  be  made  to  locate  the  primary  process.  This  can 
only  be  done  by  careful  anemneses,  physical  examination 
and  the  use  of  such  tests  as  the  Wassermann  reaction  and 
the  hemolysis  reaction  for  cancer.  This  especially  applies 
to  those  cases  where  the  laryngeal  alterations  are  slight 
and  where  the  question  of  operation  or  medical  treatment  is 
a  vital  one  for  both  surgeon  and  patient.  Positive  findings 
in  the  thorax  frequently  modify  the  prognosis  decidedly. 

In  tuberculous  patients,  the  development  of  a  spontan- 
eous pneumothorax  may  bring  about  dyspnea,  cough, 
cyanosis  and  alterations  in  the  voice,  which  in  the  event  of 
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discovery  of  a  small  focus  of  infiltration  in  the  larynx  may 
result  in  local  measures  entirely  to  the  exclusion  of  general 
treatment,  indicated  by  the  results  of  thoracic  examination. 

Foreign  bodies  present  in  the  trachea  or  the  bronchi  may 
readily  give  rise  to  laryngeal  symptoms — as  cough,  dysp- 
nea, pain,  cyanosis  and  alterations  in  the  voice — which  may 
lead  to  prolonged  search  in  the  larynx  for  the  ofifending 
agent,  to  the  exclusion  of  examination  with  tracheascope 
or  bronchoscope.  Radiograms  furnish  invaluable  aids  to 
the  search  for  foreign  bodies  in  the  air  passages,  and  par- 
ticularly when  laryngeal  examination  directly  has  proven 
negative. 

Alterations  in  the  composition  of  the  blood  itself  may  be 
responsible  for  serious  and  frequently  puzzling  laryngeal 
symptoms.  They  are  frequently  acute  and  death  super- 
venes before  diagnosis  has  been  made  or  treatment  has  been 
instituted.  The  laryngoscopic  examination  usually  reveals 
general  or  local  edema,  pallor,  with  swelling  of  the  cords 
or  narrowing  of  the  rima.  The  common  causes  of  these 
conditions  are  those  associated  with  faulty  circulation,  as 
in  incompensated  heart  disease  or  uremia — those  associated 
with  changes  in  the  cellular  elements  and  plasma  of  the 
blood,  e.  g.,  severe  secondary  anemia,  pernicious  anemia, 
lymphatism,  hemophilia  and  myxedema ;'  and  lastly,  the 
changes  following  the  use  of  such  medicinal  agents  as  nitro- 
glycerin, pilocarpin,  adrenalin,  orthoform  and  the  like. 

Changes  in  uncompensated  hearts  are  not  frequently 
missed ;  if  the  onset  of  the  edema  is  acute,  in  either  heart 
or  kidney  disease.  Unless  the  thorax  is  gone  over  or  the 
urine  examined,  one  may  readily  miss  the  full  significance 
of  the  extralaryngeal  state. 

Laryngeal  distress  may  be  pronounced  and  acute  in  the 
various  forms  of  anemia.  This  is  particularly  the  case  in 
pernicious  anemia,  leucemia  and  lymphatism.  Cough  with 
dyspnea,  especially  on  exertion,  is  sometimes  pronounced. 
Frothy  or  bloody  sputum  may  be  present.  Negligence  in 
general  examination  or  in  examination  of  the  blood,  the 
making  of  both  counts  of  fresh  blood  and  the  diflferential 
estimation  of  the  leucocytes  from  stained  smears,  may  lead 
to  errors  in  treatment  and  to  disappointments  in  prognosis. 

The  following  cases  of  pernicious  anemia  were  associated 
with  marked  laryngeal  manifestations: 
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Cask  i.  .\ir>.  i..  ii.,  aged  .JU,  cmcrcu  ihc  i  niversity  Hos- 
pital January  1,  1907,  on  account  of  anemia,  cough,  dysp- 
nea, dull  pain  in  upper  thorax,  and  swelling  of  ankles  and 
eye-lids.  The  patient  had  had  a  cough  for  eight  years  and 
had  taken  "all  sorts"  of  treatment  for  it,  but  to  no  purpose. 
At  the  time  of  entry,  the  blood  examination  was  as  follows: 
Reds,  2,227,000;  whites,  4,550,  and  Hg.  37%  with  the  Mie- 
scher  apparatus.  The  differential  count  showed  a  slight  in- 
crease in  the  relative  number  of  lymphocytes.  Macrocytes 
and  microcytes  were  numerous.  Poikilocytosis  was  marked. 
Normablasts  and  mcgaloblasts  were  present.  The  patient 
remained  in  the  hospital  for  about  a  month,  showing  some 
improvement  at  times.  At  the  end  of  that  period,  there 
was  sudden  decrease  in  the  red  cell  count,  increase  in  the 
cough  with  abundant  blood-stained  sputum,  acute  dyspnea 
and  death  from  glottidian  edema. 

C.XSE  II.  Mrs.  McK.,  aged  21,  entered  the  University  Hos- 
pital on  January  16,  1907,  on  account  of  constant  cough 
with  blood-stained  sputum,  nausea,  vomiting  and  numbness 
of  the  extremities.  She  was  evidently  well  so  far  as  she  can 
tell,  until  three  months  before  coming  to  the  hospital. 
Then  she  began  to  feel  weak,  to  vomit  and  to  cough.  Her 
voice  became  weak  and  hoarse ;  sometimes  she  could  scarce- 
ly speak;  the  glands  in  her  neck  began  to  swell  and  a 
physician  diagnosed  tuberculosis.  \\  hen  she  entered  the 
Medical  Clinic  she  was  very  weak.  The  larynx  showed 
moderate  edema;  the  blood  examination  was  as  follows: 
Reds.  600,000;  whites,  5.600;  Hg.  18%  (Miescher).  There 
lany  poikilocytes  and  mcgaloblasts  present.  The 
paiient  lived  about  two  months  and  died  from  terminal 
laryngeal  edema,  which  came  on  within  six  hours.  The 
day  of  her  death  the  blood  examination  was,  reds,  410,000; 
whites.  12,000;  Hg.  12%  (Miescher). 

C.xSE  III.  Mr.  W.  D.,  aged  46,  entered  the  University  Hos- 
pital October  13,  1903,  on  account  of  cough,  dyspnea  and 
weakness.  The  symptoms  had  been  present  for  about  nine 
months  and  were  becoming  worse.  He  had  taken  several 
varieties  of  cough  mixture  and  more  recently  had  been 
compelled  to  resort  to  morphine.  The  blood  examination 
at  the  time  of  entry  was:  Reds  1,200,000,  whites  2,312, 
Hg.  30%  (Tallquist  scale.)  The  differential  count  showed 
a  g^eat  excess  of  lymphocytes.    The  reds  showed  moderate 
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poikilocytosis,  a  large  number  of  oval  forms  and  there  was 
considerable  difference  in  the  size  of  the  individual  reds. 
The  laryngeal,  examination,  w^ith  the  exception  of  anemia 
of  the  mucosa  was  negative.  The  patient  remained  a  few 
days  for  treatment.  His  cough  became  somewhat  better 
and  he  left  suddenly.  He  returned,  however,  the  following 
month,  with  more  marked  cough,  shortness  of  breath  and 
weakness.  His  laryngeal  examination  revealed  considerable 
edema  of  the  cords  and  glottis.  The  blood  examination 
at  this  time  was:  Reds,  720,000 ;  whites,  1,900,  and  Hg. 
15%  (Miescher).  Poikilocytosis  was  marked;  there  were 
many  microcytes  and  macrocytes,  and  an  enormous  num- 
ber of  normablasts  and  megaloblasts.  The  patient  im- 
proved for  a  few  days  after  entering  the  hospital,  but  then 
gradually  grew  weaker.  Cough,  dyspnea  and  laryngeal 
edema  became  more  pronounced  and  the  patient  barely 
reached  home  before  his  death. 

Finally,  the  effects  of  medicinal  remedies  with  respect 
to  the  larynx  should  not  be  forgotten.  In  instances  where 
pilocarpin  is  being  administered  for  middle  ear  scleroses, 
sharp  watch  must  be  kept  of  the  patient  lest  suddenly  de- 
veloping laryngeal  and  glottidian  edema  follow  with  fatal 
termination  of  the  case.  The  excessive  use  of  nitroglycerin 
may  be  accompanied  by  similar  effects.  Locally,  the  use  of 
cocain  or  adrenalin,  either  frequently  in  small  amounts,  or 
in  large  amount  at  one  sitting,  may  be  followed  by  marked 
and  obstinate  edema.  The  same  might  be  said  of  such  a 
remedy  as  orthoform,  Hsed  in  painful  local  conditions  of  the 
larynx  or  where  used  upon  related  parts,  as  in  the  esophagus, 
pharynx  or  nose.  Very  marked,  annoying  and  painful  edema 
may  follow  which  may  even  be  fatal. 
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THE   CLINICAL   DIAGNOSIS   OF   TUBERCULOSIS 
OF  THE  TONSILS. 

By  Lkk  M.  Hurd,  M.  D.. 

Xkw  York. 

WITH  SOME  REMARKS  UPON  THE  MICROSCOPIC 
DIAGNOSIS. 

By  Jonathan'  Wright,  M.  D., 

Xi.w  York. 

The  physiologic  relation  existing  between  the  faucial 
tonsil  and  the  lymphatic  gland  situated  at  the  angle  of  the 
jaw,  anterior  to  the  sternocleidomastoid  muscle,  has  been 
established.*  '  '  When  these  cervical  glands  are  en- 
larged there  is  always  evidence  of  disease  in  the  corre- 
sponding tonsil.  This  glandular  enlargement  is  due  to 
septic  absorption  or  to  the  absorption  of  the  tubercle  ba- 
cillus. Personally,  I  believe  that  all  these  cases  of  glandu- 
lar enlargement  start  from  septic  absorption,  after  the 
tonsillar  resistance  has  become  weakened  by  disease,  so 
that  it  may  easily  allow  the  tubercle  bacillus  to  g^in  a 
foothold  and  soon  invade  the  cervical  lymphatics.  I  also 
believe  that  at  times  this  takes  place  without  leaving  much 
evidence  of  their  passage  through  the  diseased  tonsil.  This 
has  not  yet  been  established  as  a  fact,  but  the  following 
analogous  facts  tend  to  lead  me  to  believe  it  may  be  true. 

Wood's  experiment  of  once  rubbing  tubercle  bacilli  upon 
a  pig's  tonsil,  later  finding  tubercular  lesions  in  its  lymph 
gland,  but  none  in  the  tonsil.*  The  experiments  of  Cal- 
mette  and  Guerin  on  goats^ — that  tubercle  bacilli  can  pass 
through  the  intestinal  walls  without  leaving  lesions,  and 
even  through  the  mesenteric  lymph  glands,  making  them- 
selves first  known  in  the  pulmonary  apex. 

The  clinical  diagnosis  of  primary  tuberculosis  of  the 
tonsil  was  made  in  these  selected  cases  on  the  condition  of 


376  ].i;e  m.  hurd  and  Jonathan  wright. 

the  lymph  gland  that  drains  the  tonsil,  as  well  as  the  condi- 
tion of  the  tonsil  itself. 

The  faucial  tonsils  may  be  divided  into  two  classes  clini- 
cally. First,  those  that  are  enlarged,  somewhat  peduncu- 
lated, with  most  of  the  tonsil  hanging  free  into  the  fauces. 
Such  large  tonsils  are  the  ones  that  are  usually  removed. 
They  are  also  the  tonsils  that  cause  the  least  systemic  harm. 
True,  they  interfere  with  free  breathing  to  a  certain  extent, 
but  the  children  that  have  this  class  of  tonsils  are  more 
inclined  to  be  healthy  and  robust.  It  seems  that  the  freer 
the  tonsil,  the  more  it  resists  the  invasion  of  harmful  micro- 
organisms ;  also  it  is  exceptional  to  find  associated  with 
them  much  enlargement  of  the  lymphatic  glands. 

The  second  class  consists  of  those  tonsils  which  are  more 
or  less  buried  beneath  the  tonsillar  pillars,  and  which  are 
I)rone  to  chronic  inflammation  rather  than  to  acute  inflam- 
mation, although  they  may  have  acute  exacerbations  of  the 
chronic  condition.  This  class  causes  more  systemic  effect. 
These  tonsils,  when  diseased,  will  regularly  give  enlarge- 
ment of  the  glands  in  the  deep  cervical  chain.  The  chil- 
dren are  not  robust,  but  are  more  inclined  to  be  anemic  and 
languid,  and  it  is  in  these  patients  that  we  find  the  proper 
soil  for  the  invasion  of  the  tonsil,  primarily,  then  the  cervi- 
cal gland,  with  tuberculosis. 

On  casual  examination,  these  submerged  tonsils  appear 
small  and  insignificant,  because  the  greater  portion  is  in  the 
space  between  the  pillars  and  crowds  upward,  sometimes 
half  an  inch,  above  the  highest  visible  portion  of  the  tonsil. 
It  is  in  this  buried  portion  that  the  tubercular  evidences 
are  usually  found,  closely  bordering  upon  the  tonsillar  cap- 
sule. Dr.  Wright  examined  sixty  tonsils  for  tuberculosis, 
in  the  days  when  it  was  considered  necessary  to  remove 
only  the  protruding  portion.  He  did  not  find  it  in  a  single 
case.'^  ®  This  seems  to  prove  two  things :  first,  that 
the  protruding  tonsil  is  rarely  attacked  by  tuberculosis ; 
second,  that  if  attacked  the  lesion  is  nearly  always  found 
just  beneath  the  capsule,  at  the  bottom  of  the  tonsillar 
crypts. 

The  tonsil  in  which  we  find  evidences  of  tuberculosis  is 
usually  pale,  the  crypts  contain  cheesy  detritus,  the  edge 
of  the  anterior  pillar  may  have  a  passive  hyperemia,  and 
the  associated  lymphatic  gland  is  usually  much  enlarged  and 
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hard.  From  ilii->  early  stage  it  may  progress  until  any 
nu'uber  of  glands  are  involved.  The  question  has  been  put 
to  me — If  the  tuberculosis  has  reached  the  cervical  lymphat- 
ics.* why  remove  the  tonsil?  There  are  two  very  good 
reasons.  First,  such  a  tonsil  is  allowing  microorganisms 
to  take  the  same  route  as  the  tubercle  bacillus  did,  and  I 
believe  that  this  makes  it  still  harder  for  the  lymphatics  to 
overcome  the  tuberculosis,  which  it  has  a  fair  chance  of 
doing  with  the  tonsil  out.  This  is  easily  shown  by  the  fact 
that  after  removal  of  the  tonsil  the  lymph  glands  begin  to 
subside,  and  if  only  enlarged  from  septic  absorption  will 
entirely  disappear;  and  in  tubercular  adenitis  there  will  be 
a  rapid  diminution  in  the  size  of  the  glands  to  a  certain 
point,  which  I  believe  was  the  increased  load  placed  upon 
the  glands  from  draining  a  generally  diseased  tonsil.  Also, 
when  the  tubercular  cervical  glands  are  removed,  the  tonsil 
remaining  is  liable  to  reinfect  the  remaining  glands,  as  in 
case  Xo.  2.  The  most  frequent  site  for  enlargement  of 
the  cervical  glands  is  at  the  angle  of  the  jaw,  and  in  recog- 
nizing the  tonsil  as  the  portal  of  infection,  its  prompt  re- 
moval will  abort  many  cases  and  perhaps  other  more  remote 
tubercular  lesions. 

I  would  here  like  to  digress  long  enough  to  state  that 
the  tonsil  must  be  removed  in  toto  in  order  to  get  out  the 
tuberculous  portion,  and  also  that  the  stump  of  a  partially 
removed  tonsil  is  quite  as  liable  to  tubercular  infection  as 
it  originally  submerged.  This  is  probably  due  to  the  fibrous 
cicatrix  closing  up  most  of  the  crypts. 

All  the  tonsils  reported  in  this  article  were  of  the  sub- 
merged variety.  From  my  observations,  I  would  say  that 
the  inflammatory  enlargement — both  septic  and  tubercular 
— of  the  lymph  glands  that  drain  the  tonsil,  are  nearly  al- 
ways associated  with  the  submerged  tonsih  The  tonsil 
removed  from  cases  of  slight  glandular  enlargement  usually 
showed  microscopic  evidences  of  chronic  inflammation,  but 
in  one  of  this  class  the  tonsil  was  typically  tubercular.  The 
tonsils  from  cases  in  which  clinically  the  glands  were  con- 
sidered tubercular  or  bordering  on  that  condition,  had  the 
diagnosis  of  tubercular  tonsil  confirmed  by  the  microscope 
in  nine  (9)  out  of  the  twelve  (12)  cases. 

•.\n  *»nlarRPd  ivFTin».ntif>  cinnH  i«  not  necessarily  tuberculous. 
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I  am  unable  to  state  the  percentage  of  tubercular  tonsils 
to  the  total  number  removed  during  the  same  period.  All 
the  cases  have  been  selected  with  the  tubercular  and  chronic 
inflammatory  changes  of  the  tonsil  in  view,  and  outside  of 
the  throat  and  neck  showed  no  other  signs  of  tuberculosis. 

No.  1.  J.  H.  Male,  aet.  25.  June  29,  1908.  Many  carious 
teeth.  Large  submerged  tonsils,  with  hard  enlarged  glands 
at  angle  of  jaw.  Clinically  considered  tubercular.  No  other 
evidences  of  tuberculosis. 

Microscopic  examination,  by  Dr.  Jonathan  Wright. — This 
tonsil'  is  a  good  illustration  of  the  grounds  I  have  for  calling 
areas  in  tonsillar  sections  "suspicious"  of  tubercle.  In  one 
of  the  three  sections  there  are  granular  areas  where  the 
proliferation  of  the  round  cells  are  becoming  granular  and 
taking  the  stain  badly ;  nearby  are  some  old  fibrous  areas. 
Another  section  shows  this  more  marked,  with  the  addition 
of  epitheloid  cells  and  the  contiguity  of  the  fibrous  areas. 
Still  a  third  section  shows  all  this  plus  two  imperfect  giant 
cells  in  these  areas.  I  should,  therefore,  say  that  this  ap- 
pearance is  strongly  indicative  but  not  yet,  to  me,  entirely 
conclusive  of  the  existence  of  typical  tubercle.  In  this  case, 
from  the  clinical  history  and  the  objective  examination, 
there  is  little  doubt  that  the  glands  in  the  neck  are 
tuberculous.  Later,  10  more  slides  were  examined.  In 
many  of  them  there  was  the  well-marked  identical  area  of 
tubercle-granulum,  of  epitheloid  cells,  and  in  one  of  these 
supplemental  10  slides  there  was  in  this  area  a  fairly  well 
marked  giant  cell.    Diagnosis:    Tubercle  of  the  tonsil. 

I  avail  myself  of  the  report  of  this  case  to  furnish  me  with 
an  opportunity  of  making  the  remarks  upon  the  microscopic 
diagnosis  of  tubercle  which  have  so  often  formed  the  sub- 
stance of  our  informal  conversations  in  the  course  of  the 
work  with  which  you  have  been  engaged.  As  you  know, 
some  criticism  has  been  expressed  at  my  unwillingness  in 
many  cases  definitely  to  declare  there  were  no  evidences 
of  tuberculous  processes  in  a  given  tonsil  submitted  to  me 
for  examination.  It  is,  of  course,  a  familiar  rule  in  making  a 
negative  report  on  a  specimen  of  sputum  to  remain  on  the 
conservative  side  by  saying  that  no  tubercle  bacilli  are 
found.  The  limitations  of  this  negative  opinion  are  well 
understood,  but  when  I  have  reported  that  no  conclusive 
evidences  of  tubercle  have  been  found  by  me  in  tonsillar 
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Structure,  the  position  assumed  has  not  been  understood. 
It  is  the  purpose  of  these  remarks  to  explain  the  grounds 
of  this  undesirable  but,  to  me,  unavoidable  uncertainty  ex- 
pressed in  the  form  of  speech  I  have  sometimes  adopted  and 
which  it  is  often  so  awkward  to  use  in  communication  to 
friends  of  the  patient  the-result  of  the  microscopic  examina- 
tion. This,  by  the  way,  to  uninformed  minds  seems  to  be 
a  sort  of  mystic  shrine  from  which  to  expect  the  oracular 
infallibility  not  inherent  in  scientific  terms. 

Now,  in  my  mind  there  is  often  a  very  large  addition  of 
doubt  in  the  negative  expression  of  opinion  as  to  the  ex- 
istence of  tubercle  in  the  tonsil,  which  is  not  attached  to 
the  diagnosis  of  bacilli  in  the  sputum.  With  me,  this  arises 
from  the  conviction  that  the  cytolytic  emanation  of  the  tu- 
bercle bacillus  which  causes  the  crumbling  of  protoplasm 
may  not  in  lymphoid  structure  give  rise  to  any  of  the  other 
structural  changes  thought  to  be  necessary  to  the  satisfac- 
tory identification  of  tubercle  by  the  microscope.  These 
necrotic  areas  are  not  infrequently  present  in  the  tonsil,  and 
the  most  diligent  search  fails  to  reveal  that  they  are  accom- 
panied by  other  areas  in  which  are  present  giant  and 
epitheloid  cells.  Xow,  in  well  recognized  tubercle,  as  in 
this  case,  the  majority  of  the  necrotic  areas  do  not  contain 
these  added  characteristics.  When  areas  exist  side  by  side, 
f»ne  containing  giant  cells  and  epitheloid  cells  and  connective 
tissue  indications,  and  the  others  without  them,  we  do  not 
hesitate  to  ascribe  all  to  the  cytolytic  activities  of  the  ba- 
cillus. I  do  no  hesitate  to  believe  that  such  areas  of  simple 
protoplasm  necrosis  may  be  the  sole  evidence  of  the  tuber- 
culous nature  of  the  lesion,  but  I  hasten  to  add  that  they 
cannot  be  considered  as  processes  exclusive  of  other  origins. 
This.  I  believe  is  the  kernel  of  doubt  that  lies  at  the  bottom 
of  the  differences  of  opinion  as  to  the  frequency  of  the  oc- 
currence of  latent  tuberculosis  of  the  tonsil. 

I  am  convinced  that  if  every  tonsil  removed  in  our  hospi- 
tal were  examined  microscopically  (I  suppose  the  number 
would  mount  into  the  thousands  every  year),  and  if  the 
accepted  evidence  of  the  existence  of  tuberculosis  rested 
only  on  the  presence  of  the  typical  tubercle  described  by  the 
text-books,  the  proportion  of  5  per  cent  or  10  per  cent  would 
be  found  to  be  a  gross  exaggeration.  On  the  other  hand, 
were  we  to  accer>«   »«\  .*ry  area  of  circumscribed  granular 
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necrosis  as  tubercle  caused  by  the  action  of  the  bacillus, 
without  a  doubt  the  proportion  would  be  placed  at  a  higher 
figure. 

While  we  are  upon  this  aspect  of  the  subject,  I  might 
also  remark  that  the  word  "latent"  tuberculosis  of  the  tonsil 
is  misleading,  as  it  is  most  frequently  used.  I  suppose  the 
term  "latent  tuberculosis  of  the  tonsils",  when  originally 
used,  meant  a  local  tuberculosis  without  systemic  clinical 
manifestation  of  tuberculosis  there  or  elsewhere.  This 
strict  interpretation  of  the  word  "latent"  involves  the 
shrinkage  in  the  number  of  cases  observed  under  the  micro- 
scope as  the  index  of  the  acuteness  of  diagnostic  acumen 
on  the  part  of  the  clinical  observer  rises.  These  cases 
which  we  have  been  observing,  many  of  them,  now  present 
to  your  trained  eyes  clinical  evidences  of  tuberculosis  which 
a  few  years  ago  the  microscope  would  only  have  revealed 
as  "latent."  What  becomes  of  our  definition,  therefore? 
We  expect  tuberculous  people  to  have  tubercle  of  the  ton- 
sils, but  you  suspect  or  tentatively' diagnosticate  a  case  as 
probably  having  tuberculous  foci  in  the  tonsils  because  you 
have  followed  the  reports  we  have  sent  you  and  are  able 
to  appreciate  shades  of  clinical  phenomena  which  a  few 
years  ago  you  could  not  do.  This  is  a  fundamental  weak- 
ness of  all  statistics,  but  nowhere  so  glaringly  evident  as  in 
discussions  on  tuberculosis.  The  importance  of  the  statisti- 
cal argument  pales  before  the  mature  entertainment  of  such 
considerations. 

Here,  confusion  in  figures  as  to  the  frequency  of  "latent" 
tuberculosis  depends  upon  the  definition  to  be  applied  to  a 
number  of  ill-defined  terms  by  observers  of  different  de- 
grees of  diagnostic  acumen.  What  is  patent  to  you  is  latent 
to  some  one  else.  What  is  "tubercle'  to  me  is  not  the  only 
thing  that  is  "tubercle"  to  some  one  else.  All  these  funda- 
mental differences  of  opinion  and  capacity  are  unexpressed 
in  the  discussion  of  the  statistics.  I  think  it  would  be  well 
to  give  them  what  prominence  we  can. 

To  return  from  this  quite  excusable  digression  to  the 
subject  of  the  "tubercle  granulum".  As  I  have  said,  I 
know  that  not  all  the  crumbling  areas  I  see  in  the  tonsil 
are  tuberculous.  Some  I  believe  to  be  due  to  autolysis, 
with  the  transformation  of  protoplasm  into  fat  or  the  sub- 
stitution of  fat  for  the  destroyed  protoplasm,  a  process  tak- 
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ing  place  in  the  retrograde  metamorphosis  of  the  tonsil,  and 
an  entirely  physiological  adjustment  of  the  organism.* 
Some  possibly  may  be  due  to  syphilis,  though  I  am  inclined 
to  think  this  very  rare.  When  occurring,  the  lesion  is 
usually  superficial. 

The  diflference  between  these  eflfects  of  cytolytic  fer- 
ments,— that  of  the  bacteriolysin  of  tubercle  and  the  au- 
tolysin, — is  commonly  ascribed  to  the  efforts  the  organism 
makes  in  the  former  case  to  remedy  the  damage,  i,  e.,  the 
production  of  epitheloid  and  connective  tissue  cells  in  and 
around  the  necrotic  areas,  but  I  know  no  reason  why  the 
organism  should  always  thus  respond.  It  may  be  that  the 
tubercle  bacillus  in  passing  through  from  the  surface  to 
the  deei>er  lymphatics  of  the  neck  has  left  this  imperfect 
trace  behind  it,  because  of  its  temporary  lodgment.  The 
tonsil,  no  doubt,  is  the  entry  port  of  a  great  deal  of  infec- 
tion, and  if  all  the  virulence  of  the  germs  were  expended 
there  we  should  have  tonsillar  lesions  far  in  excess  in  fre- 
quency to  all  other  lesions  of  the  organs  of  the  body. 

Near  these  spots  of  granular  protoplasm,  representing 
the  regression  of  the  tonsil,  we  have  always  more  or  less 
low  g^ade  fibrous  tissue,  such  ag^in  as  we  have  around  old 
healed  tubercle  at  the  apex  of  the  lungs.  Thus  you  see  why 
it  is  that  I  am  undoubtedly  often  in  a  state  of  doubt  as  to 
how  I  am  to  interpret  these  spots  of  granular  necrosis. 

I  am  reminded  by  some  recent  literature  upon  the  forma- 
tion of  the  tubercle  that  in  view  of  your  intention  to  pub- 
lish the  communication  I  made  you  in  regard  to  the  problem 
of  the  microscopic  diagnosis  of  tonsillar  tubercle  I  should 
briefly  refer  to  the  conception  at  which  I  have  arrived  of 
the  usual  sequence  of  events.  Virchow  and  Arnold,  and 
many  of  the  earlier  writers,  looked  upon  the  formation  of 
the  giant  cell  and  the  appearance  of  the  epithelial  cells 
as  the  initial  tissue-change  in  answer  to  the  insult  of  the 
tubercle  bacillus. 


*In  order  to  avoid  repetition  of  what  you  may  elsewhere  find 
In  print.  I  refer  you  to  the  details  of  the  facts  upon  which  this 
belief  was  founded  originally,  remarking  that  subsequent  observa- 
tion has  only  confirmed  them. 

The  Fat  Contents  of  the  Tonsils.  N.  T.  Med.  Jour..  Dec.  15, 
1906. 

Cysts  in  Lymphoid  Tissue:  an  Exceptional  Manifestation  of 
Tonsillar  Regression.    The  Laryngoscope,  Sept.,  1905. 
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This  thfy  supposed  to  be  due  to  the  confluence  of  the 
fixed  tissue-cell  into  a  giant  cell  and  the  alteration  of  others 
into  the  epitheloid  cells.  This  is  subsequently  followed  by 
the  accretion  of  leucocytes  from  the  blood  vessels  with  re- 
sulting coagulation  necrosis.  Many  others, — Koch,  Cohn- 
heim,  Metchnikofif,  Yersen,  among  them. — believe  that  the 
nucleated  blood  cells  are  the  mother  cells  of  tubercle,  and 
from  them  are  formed  the  giant  cells  and  the  epitheloid 
cells. 

So  far  as  the  tonsil  is  concerned,  I  am  inclined  to  think 
the  leucocytes  from  the  neighboring  lymph  spaces  and  capil- 
laries first  form  a  cluster  around  the  point  of  irritation, — be 
it  bacillus  or  foreign  body,  or  tissue  altered  by  the  in- 
fluence of  either.  Epitheloid  cells  are  soon  formed,  whether 
from  the  leucocytes  or  the  fixed  tissue-cells  I  am  unable  to 
say,  but  I  am  inclined  to  think  they  arise  from  the  large 
and  small  lymphocytes.  By  this  time,  and  often  before 
the  appearance  of  giant  cells,  a  certain  amount  of  coagula- 
tion necrosis  has  taken  place.  The  giant  cells,  when  I  have 
been  able  to  detect  their  genesis,  have  been  arising  from 
the  endothelial  cells  of  the  capillaries,  in  accord  with  the 
observations  of  many  histologists.  By  the  confluence  of 
these  we  have  a  multinuclear  cell  with  feeble  cytoplasmic 
contents.  It  seems  very  probable  to  me  that  the  sequence 
of  events  in  the  formation  of  tubercle  in  general  is  not 
alwaj'-s  the  same.  The  morphological  appearances  of 
tubercle  differ  considerably,  and  it  is  quite  probable  that  the 
giant  cells  of  tubercle  differ  considerably,  and  it  is  quite 
probable  that  the  giant  cell  of  tubercle  is  due,  like  the  giant 
cell  of  bone,  to  the  confluence  of  other  cells  than  those  of 
the  capillaries,  and  this  may  even  be  the  case  in  the  tonsil ; 
but,  for  certain  reasons  I  do  not  believe  that  the  giant  cell 
is  usually  the  first  step  in  the  process  in  the  tonsil. — rather 
the  last,  or  next  to  the  last. — fibrosis  being  more  properly 
a  process  of  repair.  It  is  not  necessary  to  say  anything 
of  the  fission  of  nuclei  in  giant  cells  as  the  sole  cause  of 
their  existence.  While  nuclei  may  divide  in  them,  I  sup- 
pose, I  have  never  detected  it,  and  I  am  not  disposed  to 
think  of  them  as  arising  in  this  way. 

No.  2.  G.  McM.  Single ;  age  19.  For  the  past  three  and 
a  half  years  has  had  enlarged  cervical  glands.  Two  and  a 
half  years  ago  had  first  operation  on  glands.    Subsequently 
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has  had  ten  niurc  operations,  making  eleven  in  all.  Three 
years  ago  had  first  operation  on  adenoids,  again  in  four 
months.  Two  years  ago  had  still  another  tonsil  and  adenoid 
operation.  I  found  this  girl  on  the  side-walk  talking  to 
patient  No.  3,  and  on  observing  large  numbers  of  scars  on 
her  neck,  induced  her  to  come  into  hospital  and  have  her 
throat  examined.  I  found  large  submerged  tonsillar  stumps, 
flush  with  the  pillars;  no  adenoids;  two  distant  cervical 
glands  enlarging  since  last  operation,  some  two  months 
previously.  I  induced  her  to  have  her  tonsils  out.  She 
rather  thought  it  was  hopeless,  as  this  made  the  fourth  at- 
tempt, but  on  being  informed  of  their  relation  to  the  neck 
condition  she  consented,  and  I  enucleated  them  last  April. 
Dr.  Wright  found  typical  tubercle  in  the  tonsillar  tissue. 
Her  health  has  improved  so  that  she  has  gone  back  to 
work,  which  she  has  not  done  in  two  years.  The  two  glands 
that  were  showing  a  tendency  to  grow, — one  in  parotid, 
ot|ier  above  clavicle, — have  receded  somewhat.  These  two 
glands  cannot  be  directly  connecte<J  with  the  tonsillar  drain- 
age, but  the  removal  of  the  primary  tonsillar  foci  seems 
to  have  been  very  beneficial  to  the  girl's  general  condi- 
tion. 

Xo.  3.  E.  McM.  Female,  age  22;  servant.  Perfectly 
healthy  except  for  broken  down  gland  at  angle  of  jaw. 
Submerged  tonsil  that  looks  suspicious  of  tubercular  in- 
volvement. Admitted  to  hospital ;  neck  abscess  opened ; 
also  tonsil  enucleated.  Neck  promptly  healed,  and  tonsil 
showed  following  condition : 

Lymphoid  material  with  much  subjacent  fibrous  con- 
nective tissue.  There  are  typical  Langerhans*  giant  cells 
and  tubercle  granulum  deep  down  in  the  Ivmphoid  tissue. 

Xo.  4.  M.  X.,  Irish,  aet.  27.  June  3,  1908.  For  past 
two  years  has  had  glands  at  angle  of  jaw  much  enlarged 
and  gradually  increasing  in  size.  In  last  two  months  mass 
acutely  enlarged  to  double  former  size.  Tonsils  very  small 
(no  history  of  tonsillitis),  entirely  submerged.  The  corre- 
sponding tonsil  enucleated,  and  submitted  to  Dr.  Wright, 
who  reported  "chronic  inflammation,"  but  he  remarked  that 
if  he  saw  the  same  masses  of  fibrous  tissue  in  a  section  of 
the  lung  he  would  call  it  healed  tubercle,  but  was  not  pre- 
pared to  so  state  regarding  the  tonsil.  Seven  days  after 
the  removal  of  the  tonsil  the  acute  swelling  subsided,  leav- 
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ing  the  old  tubercular  glands  their  former  size.  These 
tubercular  glands  did  not  diminish  in  size,  and  about  four 
months  after  removal  of  tonsil  they  showed  evidence  of 
breaking  down,  and  a  month  later  were  a  fluctuating  mass. 
They  were  now  entirely  removed.  One  had  become  fluid, 
and  the  rest, — about  six  in  all, — had  cheesy  centres.  Dr. 
Wright  said :  'T  presume  this  is  a  tuberculous  gland,  but 
we  have  been  unable  to  find  typical  tubercle  in  the  sections 
examined."  I  feel  tolerably  certain  that  the  tonsil  was 
the  port  of  entry,  for  the  glands  first  affected  drain  the 
tonsil  and  there  is  no  evidence  of  secondary  drainage  into 
these  glands. 

Considering  the  length  of  time, — over  two  years, — be- 
tween development  of  the  adenitis  and  examination  of  the 
tonsil,  it  seems  to  me  logical  to  believe  that  the  tonsillar 
lesion  had  healed.  The  patient  had  the  most  pronounced 
enlargement  of  the  glands,  with  the  longest  duration,  of 
any  of  the  cases  reported,  considerably  over  two  years, 
she  says  it  might  be  three,  since  she  first  noticed  their  size, 
and  they  had  probably  then  been  enlarging  for  some  time. 

No.  7.  L.  O'R.,  aet.  8.  Aug.  15,  1908.  Very  small  sub- 
merged tonsils.  Glands  moderately  enlarged,  with  tonsillar 
gland  about  size  of  hickory  nut.  Microscopic  report: 
"Typical  tubercle,  giant  cells,  etc."  In  the  six  months  since 
operation  all  the  glands  have  subsided,  except  the  tonsillar, 
which  is  hard  and  about  half  former  size. 

February  18,  1909,  the  tonsillar  lymphatic  gland  removed ; 
about  iy2  inches  in  diameter.  Its  tuberculous  condition 
confirmed  by  Dr.  Wright. 

No.  8.  M.  v.,  aet.  8.  June,  1908.  Three  months  before 
operation,  tonsillar  gland  and  others  in  relation  broke 
down  and  drained.  Small  submerged  tonsils.  Dr.  Wright 
found  typical  tubercle  in  corresponding  tonsil ;  now,  after 
period  of  seven  months,  glands  have  entirely  subsided. 

No.  9.  M.  D.,  aet.  3.  May  12,  1905.  Submerged  tonsils, 
enlarged  glands.  Tonsils  enucleated.  Report :  "Sections 
through  tonsils  show  undoubted  evidences  of  tubercular 
process.  While  there  are  no  typical  anatomic  tubercles, 
still  the  presence  of  masses  of  epitheloid  cells  arranged  in 
groups  with  central  coagulation  necrosis  and  proliferating 
coagulation  tissue  fibres,  the  patchy  appearance,  nuclear 
fragmentation,  makes  the  diagnosis  fairly  positive.    In  addi- 
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tion  to  this,  the  presence  of  tubercle  bacilli  can  be  demon- 
strated, arranj^ed  in  clumps." 

This  child's  health  has  greatly  improved ;  the  glands 
have  receded,  until  now,  after  a  period  of  over  three  years, 
they  are  hardly  palpable. 

No.  10.  L.  K.,  aet.  8.  January  4,  1908.  Had  tonsils  re- 
moved,— that  is,  down  to  the  pillars, — two  years  ago.  This 
lH>y  has  recurrent  O.  M.  S.  A.,  some  adenoid;  large  tonsillar 
stumps  remain  that  are  submerged  and  partially  covered 
with  cicatricial  tissue.  The  tonsillar  neck  glands  are  en- 
larged from  size  of  hazel  nut  down.  Tonsils  enucleated. 
Dr.  Wright  reports  as  follows :  "These  tonsils  have  many 
fibrous  bands  of  large  diameter  traversing  the  lymphoid 
tissue ;  near  them  the  lymphoid  tissue  is  undergoing  coagu- 
lation necrosis  with  much  hyperplasia  of  the  epithelial  or 
large  plasma  (epitheloid)  cells.  There  are  no  giant  cells, 
and  the  degenerated  areas  are  so  scattered  that  I  am  in- 
clined to  regard  this  rather  as  evidence  of  a  retrograde 
metamorphosis  than  of  old  tubercular  lesions.  Supplement- 
ary report :  "Sections  stained  for  tubercle  bacilli  show  them 
apparently  in  the  areas  of  degeneration.  I  cannot  avoid 
therefore  regarding  this  as  a  tuberculous  lesion."  In  the 
year  since  tonsillar  removal  the  boy's  health  has  greatly 
improved,  and  the  glands  have  subsided. 

Xo.  12.  Mrs.  L.,  aet.  30,  American.  Has  had  tuberculous 
cervical  glands  for  two  and  a  half  years.  Has  had  two 
operations  with  recurrence.  Now  there  is  a  large  mass 
beneath  the  sternocleidomastoid  muscle.  The  tonsils  are 
very  small  and  submerged ;  the  crypts  filled  with  detritus. 

While  this  tonsil  does  not  present  the  crumbling  connec- 
tive tissue  areas  which  I  have  been  accustomed  to  look  upon 
as  suspicious,  it  shows  a  number  of  places  where  the  en- 
dothelium of  the  small  capillaries  have  swollen,  obliterat- 
ing their  lumina,  and  with  the  bodies  of  the  cells  for  the 
most  part  obliterated,  a  number  of  giant  cells  thus  formed 
is  apparent :  they  do  not.  however,  show  the  crumbling 
protoplasm  and  the  nuclei  at  one  pole  of  the  giant  cell  body 
with  an  obliteration  of  the  limiting  cell  membrane  of  the 
other  pole,  characteristic  of  the  giant  cell  of  tuberculosis. 

.Another  feature  of  the  tonsil  is  the  metamorphosis  of 
the  lower  line  of  the  surface  epithelium.  This  is  being  en- 
croached upon  by  the  connective  tissue  and  the  round  cells 


388  LEE  M.   HURD  AND  JONATHAN  WRIGHT. 

from  below,  and  in  many  cases  it  is  difficult  to  reconcile 
the  appearances  with  any  other  view  than  that  along  this 
line  some  of  the  epithelium  is  taking  on  the  form  and 
function  of  connective  tissue.  I  have  never  been  sure*that 
I  can  detect  the  microphages  (large  mononuclear  lympho- 
cytes) destroying  the  epithelium  at  this  line,  though  it  is 
possible  that  this  process  may  occur  in  the  way  some 
writers  have  described.  There  are  many  places, — indeed 
most  of  the  places, — where  this  view  is  entirely  inadequate 
to  account  for  appearances. 

In  this  chronic  process  of  inflammation  and  mutation,  the 
mononuclear  lymphocytes  are  plainly  to  be  seen  forming 
the  thick  fibrous  connective  tissue  bands  of  the  fibrous 
tonsil.  The  swollen  endothelium  spoken  of  above  as  form- 
ing a  common  cell  body, — or  at  least  the  appearance  of  it 
in  transverse  section  (an  atypical  giant  cell  as  noted)  may 
be  seen  in  many  places  not  to  have  thus  fused  its  cell 
bodies ;  but  a  bunch  of  separate  cells  entirely  indistinguish- 
able, at  least  as  to  shape  (and,  with  this  eosin-hemotoxy- 
lon  stain,  as  to  tinctorial  reaction  also)  from  the  mononu- 
clear lymphocytes,  has  formed.  We  thus  have  this  later 
connective  tissue  form  of  cell,  as  commonly  described,  act- 
ing as  an  apparent  transition  form  between  not  only  con- 
nective tissue  cells  subserving  different  functions,  but  be- 
tween surface  epithelium  and  connective  tissue.  Further, 
if  we  imagine  a  mononuclear  leucocyte  stripped  of  its 
cell  body  we  can  at  once  note  the  transitional  forms  be- 
tween its  nucleus  and  the  naked  nuclei  of  the  small  round 
lymphoid  cells.  This  has  its  significance  coupled  with  the 
fact,  now  commonly  admitted,  that  the  lymph  nodes  in  the 
tonsil  and  lymph  glands  are  so-called  germ  centres  arising 
from  a  mononuclear  lymphocyte  as  a  parent  cell,  as  more 
fully  described  for  the  bone  marrow.  These  lymph  nodes 
we  know  as  physiologic  structures;  but  occurring  in  hyper- 
trophied  tonsils,  we  recognize  a  normal  process  of  prolifer- 
ation in  embryonic  life  carried  over  into  adult  life  in  a 
pathologic  process  under  the  stimulation  of  inflammation, 
as  I  have  instanced, — again  in  a  pathological  process, — as 
occurring  in  the  genesis  of  the  bony  cysts  of  the  middle 
turbinate.  Now,  all  this  prolongation  or  reassumption  of 
the  mutability  of  embryonic  life  in  adolescence  under  the 
stimulus  of  irritation  (itself  the  answer  to  some  irritation 
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<■*'  environment)  has  a  bearing  upon  the  heretical  opinion  I 
hold  of  the  transformation  of  epithelium  into  connective 
tissue, — a  refusal  longer  to  accept  in  pathological  processes 
the  inviolability  of  the  blastoderm  layers. 

I  am  very  much  indebted  to  the  laboratory  for  the  work 
it  has  done  in  these  cases.  It  is  out  of  the  question  to  ask 
them  to  convert  a  suspicious  tonsil  into  sutioii--  and 
cxaniiue  every  section.  What  has  been  done,  however,  is 
tc  take  the  most  likely  portion  of  the  tonsil  and  make  three 
or  four  sections.  If  these  look  suspicious,  but  are  not  posi- 
tively tubercular,  a  few  more  sections  are  made;  but  in  this 
series  it  has  not  been  difficult  to  find  tubercular  evidences 
i::  most  of  the  tonsils  in  the  first  few  sections. 

I  wish  to  express  my  gratitude  to  Dr.  Wright  for  the 
interest  and  work  he  has  given  the  subject.  Without  his 
help,  this  article  would  have  been  impossible.  Not  my 
theories,  but  his  facts  make  it  worthy  of  your  consideration. 
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THE  DIAGNOSIS  OF  TEMPORO-SPHENOIDAL  LOBE 

ABSCESS  WITH  SPECIAL  REFERENCE  TO 

ITS  SURGICAL  TREATMENT.* 

By  W.  Sohier  Bryant.  A.  M.,  M.  D., 

New  York  City. 

The  complications  of  otitic  infection  have  of  late  years 
attracted  particular  attention  in  the  field  of  surgery.  While 
rapid  advances  have  been  made  in  the  management  and  opera- 
tive treatment  of  temporo-sphenoidal  lobe  abscess,  this  most 
serious  complication  of  middle  ear  infection  still  remains  almost 
a  terra  incognita — a  disease  with  most  obscure  symptoms  and 
often  fatal  results. 

Etiology. — Temporo-sphenoidal  lobe  abscess  is  now  recog- 
nized to  be  due  to  some  infective  process  which  has  invaded  the 
cerebral  tissue  either  by  metastasis  or  by  direct  extension. 
Our  experience  leads  us  to  the  conclusion  that  metastatic  con- 
ditions are  extremely  rare.  A  connection  with  the  primary 
source  of  infection  can  be  demonstrated  in  all  recent  cases.  It 
is  only  in  the  abscesses  of  long  duration  which  have  become 
enclosed  in  a  heavy  capsule  that  all  trace  of  connection  with 
some  more  external  preexisting  infection  has  entirely  dis- 
app>ear€d.  The  cause  of  temporo-sphenoidal  abscess  may, 
therefore,  generally  be  considered  to  be  a  middle  ear  infection 
which  has  penetrated  into  the  cerebral  cavity. 

Pathology. — As  we  have  seen  from  the  etiology,  sphenoidal 
lobe  abscess  is  an  infection  which  has  extended  into  the  brain. 
Its  entrance  into  the  brain  from  its  original  focus  may  be  by 
direct  extension  through  the  tissues,  or  by  the  extension  of 
phlebitis.  The  first  stage  is  infiltration ;  the  second  stage  is 
necrosis ;  the  third  is  the  stage  of  softening  and  suppuration ; 
and  the  fourth  stage  is  encapsulation  and  resolution.    There  is 

•Read  at  the  meeting  of  the  Southern  Section  of  the  American 
Laryngologlcal,  Rhinological  and  Otological  Society,  February  13. 
1909. 
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a  final  sta^c  which  may  appear  at  any  time  after  the  first 
<ta^'e — this  fifth  stage  is  rupture,  either  outwardly  or,  more 
commonly,  into  the  ventricle,  a  complication  which  is  soon 
followed  by  death. 

The  bacteriolojj)'  of  sphenoidal  lobe  abscess  is  the  same  as 
that  of  the  parent  ear  infection.  In  the  order  of  frequency, 
streptococci,  pneumocOcci.  diplococci,  staphylococci  are  found 
in  the  abscess.    Abscesses  of  long  duration  may  be  sterile. 

Symptoms  and  Course. — The  initial  event  in  the  course  of 
temporo-sphenoidal  abscess  is  infection  of  the  middle  ear.  For 
the  formation  of  a  temporo-sphenoidal  abscess  it  is  not  neces- 
sary that  the  infection  of  the  middle  ear  should  cause  perfora- 
tion of  the  drum  membrane,  or  even  cause  mastoiditis,  but  it 
is  necessan.'  that  the  infection  should  extend  through  the  upper 
walls  of  the  drum  cavity  and  infect  the  cerebrum. 

This  infection  from  the  middle  ear  may  spread  to  the  brain 
tissue  in  four  different  ways.  In  the  order  of  frequency,  these 
are:  (1)  by  extension  of  phlebitis,  (2)  by  ulceration,  (3)  by 
coagulation  necrosis,  (4)  by  the  spread  of  infection  through 
the  tissues. 

When  silent  areas  of  the  brain  are  involved  in  a  case  of 
sphenoidal  lobe  abscess,  the  symptoms  may  be  reduced  to  a 
'  •  earache  and  somewhat  more  marked  headache,  com- 
!ig  otitis.  But  when  the  abscess  is  located  in  the  active 
areas  and  occupies  the  anterior  part  of  the  auditory  center 
it  is  accompanied  by  sensory  aphasia;  if  the  infection  extends 
to  the  more  posterior  part  of  this  region,  there  will  be  some 
evidence  of  motor  aphasia  and  disturbance  of  ocular  move- 
ments. If  the  abscess  has  extended  to  the  motor  area  along 
the  fissure  of  Rolando,  sx-mptoms  of  motor  impairment  will 
\ .  The  febrile  reaction  of  uncomplicated  sphenoidal  ab- 
is  always  mild. 

Brain  abscess  may  not  be  suspected  until  rupture,  with  re- 
sultant meningitis,  if  the  abscess  ruptures  outwardly;  or  by 
pyocephalus  or  cerebrospinal  meningitis  if  the  abscess  ruptures 
into  the  ventricle. 

The  symptoms  of  brain  abscess  are  often  obscured  by  the 
concomitant  fulminating  s>*mptoms  of  meningitis  and  sinus 
thrombosis :  or  they  may  be  so  mild  as  to  escape  observation. 
In  either  case,  the  brain  abscess  is  not  suspected  until  operation 
or  autopsy  reveals  the  true  condition. 
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The  course  of  the  brain  abscess  which  has  been  cited  has 
been  that  with  the  more  obscure  symptoms.  Fortunately  the' 
symptoms  of  the  abscess  are  not  usually  as  obscure  as  the  above 
data  would  indicate. 

There  are  usually  constitutional  symptoms  of  infection,  a 
slight  rise  of  temperature,  and  rapid  pulse.  The  effect  of 
intracranial  pressure  caused  by  the  abscess  gives  a  paradoxical 
symptom  of  rising  temperature  and  falling  pulse  rate,  which 
is  pathognomonic  of  cerebral  abscess.  The  polynuclear  leuco- 
cyte percentage  is  sometimes  increased.-  Together  with  these 
symptoms,  the  fundus  oculi  occasionally  shows  choked  disk 
with  neuroretinitis.  In  doubtful  cases  daily  retinoscopic  ex- 
aminations are  desirable  for  the  detection  of  the  rapid  changes 
which  often  occur.  Symptoms  of  cerebral  irritation  may  be 
absent  or  marked,  from  a  slight  irritability  of  the  patient  to 
delirium  and  coma..  Brain  abscess  is  usually  associated  with 
increased  tension  of  the  dura  mater,  which  is  demonstrable  by 
palpation  after  exposure  through  the  calvarium. 

The  course  of  the  abscess,  if  without  treatment,  varies  wath 
the  extent  and  virulence  of  the  infection.  In  the  mild  case  of 
infection,  a  small  or  moderate  sized  abscess  is  formed  with 
thick  enveloping  capsule,  which  in  a  few  cases  finally  becomes 
cicatrized  or  calcified.  More  often  the  mild  infection  remains 
encapsulated  for  an  indefinite  time  or  until  lowered  constitu- 
tional resistance  can  no  longer  oppose  the  spread  of  the  in- 
fection. Meningitis  soon  follows,  with  extension,  ending 
finally  in  death.  In  the  virulent  infections,  the  area  involved 
rapidly  spreads,  often  progressing  too  rapidly  for  pus  forma- 
tion. Cerebrospinal  meningitis  soon  develops  and  death 
quickly  follows. 

Diagnosis. — The  diagnosis  of  temporo-sphenoidal  abscess 
is  positive  in  cases  where  there  is  aphasia  with  middle  ear 
suppuration.  It  is  presumptive  in  cases  of  middle  ear  inflam- 
mation if  there  are  symptoms  of  intracranial  pressure  and  con- 
stitutional symptoms  of  infection  which  are  not  explained  by 
the  presence  of  meningitis  or  thrombosis. 

In  some  cases  the  diagnosis  of  the  existence  of  temporo- 
sphenoidal  abscess  cannot  be  made  until  the  dura  mater  has 
been  inspected  after  an  operation  for  mastoiditis  when  the 
conditions  found  have  required  the  exposure  of  the  dura.  In 
these  cases,  if  the  dura  mater  shows  a  fistulous  opening  or 
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suspicions  circumscribed  patches  of  granulations,  the  pre- 
sumptive diagnosis  of  temporo-sphenoidal  abscess  can  be  made, 
but  the  abscess  cannot  be  definitely  established  until  it  has 
been  located  by  puncture. 

If.  when  local  convalescence  has  followed  a  successful  mas- 
toid operation,  the  patient  still  has  lingering  headaches  and 
slight  constitutional  symptoms  of  infection,  with  or  without 
demonstrable  intracranial  pressure  sjTnptoms,  and  without 
aphasia,  we  may  safely  conclude  that  either  meningitis  or 
brain  abscess  is  present.  With  meningitis,  the  symptoms  are 
more  marked  and  the  disease  runs  a  shorter  course  than  with 
brain  abscess,  which  usually  has  obscure  symptoms  and  pro- 
gresses very  slowly. 

There  are  on  record  cases  of  sphenoidal  abscess  which  were 
found  without  the  presence  of  any  middle  ear  infection.  The 
diagnosis  of  such  cases  intra  vitam  is  very  difficult.  If  there 
are  intracranial  symptoms  referable  to  the  cerebrum  in  any 
way  suggesting  brain  abscess  with  normal  tympani,  the  history 
of  the  case  is  of  extreme  value,  since  a  history  of  suppuration, 
even  though  it  be  a  long  time  previous,  is  a  strong  presump- 
tive proof  of  the  presence  of  temporo-sphenoidal  abscess. 

Treatment. — The  treatment  of  temporo-sphenoidal  abscess 
consists  in  surgical  drainage,  and  removal  of  the  infected  tis- 
sues. 

Tech  NIC. — The  mastoid  operation  should  precede  the 
intracranial  operation,  in  order  to  more  conclusively  confirm 
the  diagnosis  of  intracranial  abscess,  which  follows  the  dis- 
cover}'  of  fistulous  tract  and  intracranial  extension  of  ne- 
crosis. The  mastoid  operation  serves  also  to  remove  the 
peripheral  cause  of  the  central  infection  and  to  open  the  route 
of  drainage. 

When  we  determine  that  drainage  from  the  lowest  part  of 
the  wound  will  be  necessary,  we  can  dispense  with  a  trephine 
opening  or  an  osteoplastic  flap  in  the  temporal  fossa. 

This  lower  drainage  is  obtained  throu'jh  the  aperture  in 
the  skull  made  by  the  extension  of  the  mastoid  operation,  and 
if  we  enlarge  th's  cranial  opening  we  obtain  all  the  advantages 
(>i  upper  and  lower  openings,  with  the  addition  of  a  simplified 
technic.  The  best  technic  for  opening  the  abscess  is  to 
continue  to  extend  the  primary  mastoid  operation  and  uncover 
a  large  area  of  dura  mater  over  the  location  of  the  abscess. 
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This  gives  opportunity  of  placing-  the  drainage  in  the  most 
dependent  part,  which  will  give  better  results  than  an  osteo- 
plastic flap  at  a  higher  level. 

After  performing  the  mastoid  operation  we  follow  the  route 
of  infection,  open  the  cranial  cavity  and  enlarge  the  opening 
along  the  floor  of  the  middle  fossa  by  removing  the  tegmen, 
the  upper  wall  of  the  external  meatus,  and  as  much  of  the 
adjacent  squama  as  is  necessary  to  uncover  the  seat  of  the 
abscess. 

The  next  move  is  to  locate  the  abscess.  In  some  cases  the 
abscess  can  be  located  by  focal  symptoms ;  in  others,  by  fistulae 
or  necrotic  areas,  and  if  these  two  methods  are  insufficient,  by 
the  use  of  an  aspirating  needle  and  syringe,  testing  the  tem- 
poro-sphenoidal  lobe  in  all  directions  for  pus. 

When  finally  the  abscess  is  located,  it  must  be  evacuated 
by  an  x-cut  in  the  dura  mater,  sufficient  to  expose  the  whole 
area  of  the  abscess.  The  cut  is  carried  throughout  the  outer 
wall  of  the  abscess  with  a  sharp  knife. 

Great  care  must  be  taken  to  sterilize  the  wound  before  open- 
ing the  dura  mater  with  a  sterile  knife.  The  best  method  of 
sterilization  is  by  careful  syringing  and  mopping  with  salt 
solution. 

In  the  early  stages  of  the  abscess,  before  the  formation  of 
pus,  there  is  little  to  be  evacuated ;  in  more  advanced  abscesses, 
the  pus  will  be  forced  out  through  the  free  opening  by  the 
intracranial  pressure. 

The  next  point  is  the  maintenance  of  drainage.  In  the  ser- 
ous and  necrotic  stages  of  the  abscess,  and  before  the  formation 
of  the  capsule  in  the  suppuration  stage,  sufficient  drainage  is 
accomplished  by  thoroughly  exposing  the  infected  area.  There 
are  two  great  difficulties  in  obtaining  drainage  of  a  brain 
abscess:  (1)  The  tissue  is  of  a  very  soft  consistency,  and  is, 
therefore,  liable  to  be  injured  by  any  resistant  drain.  For  this 
reason  it  is  better  to  use  soft  tissues  such  as  rubber  tissue  or 
gauze,  and  to  avoid  packing.  When  the  great  depth  of  tlte 
wound  demands  more  collapsible  drainage,  decalcified  bone 
tubes  are  the  best.  (2)  The  tissues,  because  of  their  soft 
consistency,  have  a  tendency  to  collapse  and  to  close  the  wound 
too  readily,  thereby  obstructing  drainage.  For  these  two  rea- 
sons, the  best  results  are  obtained  by  making  large  exposures 
and  extensive  incisions.    Under  these  circumstances,  less  depth 
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of  draina^  is  necessary  since  the  surface  drainage  is  more 
effective. 

In  old  abscesses,  with  thick  encapsulating  walls,  the  con- 
tents must  be  evacuated  before  drainage  can  be  inaugurated. 
The  thick  contents  of  these  abscesses  can  be  extruded  only 
through  the  wide  incision  of  the  external  wall,  and  the  cavity 
is  cleaned  with  peroxide  of  hydrogen  and  lightly  packed  with 
gauze,  which  is  placed  so  as  to  widely  distend  the  opening. 

The  post-operative  care  of  the  wound  requires  scrupulous 
antisepsis  to  prevent  the  spread  of  the  old  infection  and  the 
entrance  of  new  organisms.  In  order  to  assist  drainage,  the 
wound  may  require  two  or  three  dressings  daily.  The  wound 
should  be  kept  open  as  long  as  possible  to  maintain  drainage 
to  the  utmost.  Even  after  the  wound  is  completely  healed,  the 
patient  is  st'U  in  great  danger  of  recurrence,  and  should 
therefore  be  very  careful  in  his  habits,  especially  avoiding  the 
incroa-o  of  blood  pressure  and  cerebral  congestion.  The 
patient  should  be  kept  under  observation  for  a  year  or  more, 
in  order  that  the  least  unfavorable  symptom  may  be  noted. 

The  question  of  brain  hernia  always  has  to  be  considered 
in  connection  with  operations  on  brain  tissue.  The  occurrence 
f'i  hernia  suggests  increased  intracranial  pressure,  which  it 
tends  to  relieve.  If  hernia  occurs,  effort  should  be  made  to 
have  it  extrude  the  abscess.  To  accomplish  this,  compression 
is  applied  over  the  exposed  brain,  leaving  the  outer  wall  of  the 
abscess  unprotected. 

pKtK.xosis. — From  the  author's  experience,  the  prognosis 
for  cases  taken  early  in  the  brain  infection  is  recovery  for  over 
.'>0  per  cent ;  for  complicated  cases,  and  for  those  seen  late, 
the  mortality  is  very  high.  Without  operation,  the  disease  is 
almost  always  fatal. 

The  prognosis  for  perfect  recovery  and  regeneration  of 
cerebral  function  is  good  for  the  cases  where  the  functional 
impairment  is  due  simply  to  pressure  or  to  inflammation,  but 
bad  for  cases  where  the  functionating  areas  are  destroyed  by 
necrosis  or  suppuration.  The  general  health  and  cranial  con- 
dition are  not  good  for  several  years  after  convalescence,  even 
in  the  best  cases;  in  some  ca.ses.  the  patient  may  remain  an 
in\a!i(l. 

Cau>e>  of  death  from  brain  aij-i.c->  are  meningitis,  septi- 
cemia and  intracranial  pressure. 
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Summary. — The  diagnosis  of  temporo-sphenoidal  lobe  ab- 
scess is  often  obscure,  but  suggestive  symptoms  are  always 
present,  and  confirmatory  ones  can  always  be  found  on  careful 
search.  The  treatment  is  operative  drainage.  The  technic 
of  the  operation  is  directed  to  extensive  exposure  and  incision 
of  the  infected  area,  to  allow  free  drainage,  with  economy  of 
drain.  The  tympanic  route  for  drainage  is  selected  because  of 
its  technical  convenience  and  because  of  its  dependent  position* 
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KK.MoX'AL  OF  THE  TONSIL  (COMPLETE)  IN  ITS 

CAPSULK 

A    PiSCRIPTION    OF   THE   TeCHNIC   OF   THE   OPERATION, 

Position,  etc.  (Illustrated). 

By  Frank  C.  Todd,  M.  D., 

Minneapolis. 

Surgery  of  the  ear,  nose  and  throat  was  slow  to  take  its 
place  in  the  advance  with  general  surgery.  Only  very 
recently  has  it  stepped  into  the  front  ranks  with  the  latter. 
Xo  wonder  then  that  many  continue  to  practice  in  the  old- 
fashioned  way. 

The  main  reason  rhinologists  and  laryngologists  have 
lagged  so  far  behind  their  brother  surgeons,  is  that  they 
l)egan  wrong.  Specialists  in  ear.  nose  and  throat  diseases 
at  first  were  not  surgeons,  but  physicians  treating  diseases 
of  those  organs.  Had  they  begun  with  the  proper  knowl- 
edge of  the  principles  of  surgery,  they  could  not  have  failed 
to  see  the  mistake  they  were  making  in  attempting  to  cure 
a  mastoid  abscess  by  incomplete  and  improper  drainage  or 
chronic  suppuration  of  the  middle  ear  with  necrosis,  by 
medication.  Certainly  they  could  have  appreciated  that 
the  slicing  of  a  portion  of  a  diseased  tumor  from  between 
the  pillars  of  the  fauces  was  poor  surgery.  Such  practice 
upon  any  other  such  tumor  existing  elsewhere  "in  the  body 
would  be  condemned. 

This  apology  for  the  tardiness  in  the  advance  of  our 
surgical  work  seems  necessary.  A  further  discussion  as  to 
the  advisability  of  doing  a  complete  tonsil  operation,  how- 
ever, would  be  to  admit  the  present  existence  of  this  fail- 
ing, for  to-day  the  man  who  does  not  attempt  to  remove  the 
entire  diseased  tonsil  manifests  poor  and  antiquated  sur- 
gery. 

Having  finally  agreed  upon  this  principle,  it  remains  for 
each  of  us  to  determine  what  would  seem  to  be  the  best 
method  of  accomplishing  the  desired  results.  The  removal 
of  the  entire  tonsil  in  its  capsule  leaving  intact  its  bed  of 
muscular  tissue  and  the  faucial  pillars  uninjured,  gives  the 
best  ultimate  results.  But  if  the  muscle  tissue  is  torn  or 
otherwise  materially  injured,  or  the  pillars  are  greatly  dam- 
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aged,  or  portions  of  the  tonsil  remain  to  form  adhesive 
bands  between  the  pillars  and  to  continue  the  disease  pro- 
cess, then  the  results  are  not  the  best  that  can  be  secured 
and  may  even  bring  about  such  cicatricial  contraction  as 
to  interfere  with  the  normal  action  of  the  muscles  thereby 
causing  discomfort  and  disturbance.  And  yet  it  is  evident 
that  considerable  traumatism  to  these  structures  may  take 
place  and  the  results  be  good,  even  though  not  ideal.  As 
throat  surgeons,  however,  it  is  our  duty  to  try  to  bring 
about  ideal  results  and  to  so  perfect  our  technic  as  to 
accomplish  this  end. 

As  early  as  1897  the  writer  became  convinced  of  the 
advisability  of  the  removal  of  the  entire  tonsil.  At  first  an 
attempt  was  made  to  bring  this  about  by  the  use  of  forceps, 
drawing  the  tonsil  into  the  tonsillotome.  Difficulty  arose 
from  the  resulting  hemorrhages,  which  were  not  lessened 
upon  substituting  various  forms  of  scissors.  Removal  by 
cauterization,  after  trial  was  abandoned  for  obvious  rea- 
sons. Early  attempts  were  made  to  remove  the  tonsil  in 
its  capsule  by  the  use  of  a  dull  periosteum  elevator,  with 
success  only  in  those  cases  where  the  tonsil  was  very  firm. 

During  this  process  of  evolution  tonsillotomy  was  grad- 
ually eliminated  from  the  practice  of  the  writer  and  the 
technic  changed  until  the  method  described  below  was 
worked  out.  The  operation  of  complete  removal  of  the 
tonsil  has  been  practiced  by  the  author  many  times  and  is 
here  described  for  whatever  it  may  be  worth. 

METHOD  OF  OPERATION. 

Position : — When  done  under  local  anesthesia,  the  patient 
may  remain  upright.  The  tonsil  may  often  be  anesthetized 
by  wiping  cocain  with  cotton  tipped  probes  well  into  the 
crypts.  Under  a  general  anesthetic  the  patient  should  be 
placed  in  such  a  position  that  the  blood  can  not  flow  into 
the  larynx,  for  this,  I  believe,  is  practically  the  only  danger 
of  this  operation. 

The  position  which  is  used  by  the  writer  during  general 
anesthesia  as  applied  to  this  operation  was  so  far  as  he 
knows  original  with  him  (See  figures  1,  2,  3,  4  and  5).  It 
has  been  in  use  for  eleven  years.  The  patient  (No.  1)  is  laid 
upon  his  back  on  a  flat  table  and  the  head  bent  backward 
and  downward  at  a  right  angle  over  the  edge,  the  inverted 
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face  looking  directly  at  the  surgeon.  The  nurse  (No.  2) 
sits  upon  a  low  stool  (about  six  inches  high)  on  the  left  side 
of  the  patient,  holding  the  jaw  forward  to  facilitate  breath- 
ing, it  being  found  that  when  the  tongue  depressor  is  in- 
serted breathing  is  sometimes  obstructed.  The  anesthetist 
(No.  3)  stands  by  the  side  of  the  patient's  body  (on  the 
left  side),  administering  the  anesthetic,  watching  the 
patient  and  assisting  in  holding  the  jaw  forward,  while 
the  surgeon's  assistant  (No.  4)  stands  upon  the  right  side 
of  the  patient,  near  his  body,  holding  the  tongue  depressor 
in  his  right  hand  and  being  ready  with  his  left  hand  to 
swab  out   whatever  blood  collects. 

It  will  thus  be  seen  that  the  head  is  in  such  a  position 
that  whatever  bleeding  takes  place  must  run  out  of  the  nose 
or  into  the  roof  of  the  mouth,  but  can  not  run  up  hill  into 
the  larynx.  The  table  being  properly  placed,  daylight  may 
be  utilized,  shining  directly  into  the  mouth  from  above  on 
each  side  of  the  operator  (Xo.  5),  who  sits  upon  a  stool  in 
front  of  the  patient's  face.  The  Whitehead  mouth  gag  is 
used  because  it  stays  in  place  and  is  always  out  of  the 
*vay.  In  fhis  position  with  assistants  also  placed  as  de- 
scribed, a  splendid  view  of  the  field  of  operation  is  secured 
and  quite  a  number  of  observers  may  stand  behind  the 
operator  and  view  the  operation,  while  the  operator  is 
secure  in  feeling  that  he  will  not  choke  his  patient  and  he 
can  work  with  celerity. 

Technic: — With  a  pair  of  dull  serrated  forceps  (Figure 
6)  the  right  tonsil  is  grasped  (these  ring  forceps  do  not  tear 
through  the  tonsil  as  is  the  case  with  pronged  forceps, 
though  the  latter  are  better  if  the  tissue  is  very  soft),  the 
dull  dissector,  shown  in  Figure  7,  is  then  used  to  peel  the 
tonsil  out  from  its  bed  at  the  upper  angle,  in  front,  and 
l)cl<«\v.  By  pushing  the  pillars  back  the  tonsil  will  leave 
its  bed  and  the  separator  can  even  be  used  with  facility  in 
suitable  cases  to  completely  remove  the  tonsil  in  its  capsule. 

The  snare  is  next  introduced  over  the  right  tonsil, 
the  tonsil  again  grasf)ed  with  the  tonsil  forceps  and 
pulled  out  into  the  snare.  Being  really  attached  only  by 
a  pedicle  to  the  posterior  pillar  it  can  be  readily  removed 
as  the  snare  is  slowly  brought  through,  care  being  taken 
before  closing  the  snare  to  so  thoroughly  sponge  the  blood 
and  secretion  away  as  to  allow  a  good  view,  because  of  the 
possibility  of  accidentally  engaging  the  uvula  in  the  snare. 
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Hemorrhage : — It  will  thus  be  found  that  excessive  bleed- 
ing does  not  take  place  in  this  operation,  because  dull 
instruments  are  used  exclusively  and  care  is  taken  not  to 
injure  the  pillars.  If  bleeding  however  does  take  place  it 
may  come  from  one  vessel ;  search  should  be  made  for  the 
bleeding  point  which  should  be  grasped  with  the  artery 
forceps,  usually  a  twist  will  be  sufficient  to  stop  it,  though 
it  is  not  a  difficult  matter  to  tie  it  off.  More  commonly 
the  bleeding  is  a  general  oozing;  if  so,  it  may  be  quickly 
stopped  by  pressing  a  sponge-holder  grasping  a  piece  of 
moistened  gauze,  covered  with  tannic  acid  powder,  against 
the  bleeding  surface.  If  necessary  this  procedure  may  be 
repeated  several  times. 

Usually  no  delay  is  necessary,  especially  if  the  operator 
has  been  careful  in  his  technic,  and  he  may  proceed  at 
once  with  another  snare  already  prepared  and  remove  the 
remaining  tonsil.  No  further  anesthetic  being  necessary, 
he  quickly  proceeds  to  the  next  step  which  consists  in 
performing  adenectomy.  The  operator  (No.  5,  figure  5) 
standing,  places  his  left  forefinger  in  the  mouth  pulling  the 
pallet  forward  and  feeling  the  adenoids  and  the  structures 
of  the  postnasal  space  with  that  finger.  He  then  inserts 
a  (right)  curette  (Figure  8),  the  blades  of  which  are  slant- 
ing to  more  effectively  cut  and  with  one  clean  sweep  severs 
the  mass.  Following  this  the  other  (left)  curette  is  in- 
serted, this  going  back  into  the  posterior  portion  of  the 
nares  on  the  other  side.  A  dull  ring  side  scraping  curette 
(Figure  9)  is  then  used  to  scrape  the  remaining  remnants 
in  the  vault  and  in  the  fossa  of  Rosenmueller,  the  operator 
still  using  the  left  forefinger  as  a  guide  to  determine  whether 
or  not  more  adenoid  tissue  is  present.  Finally  a  piece  of 
gauze  wrapped  over  the  right  forefinger  is  inserted  into 
the  vault  and  the  whole  area  rubbed  with  this  rough  gauze. 
The  position  of  the  head  during  the  adenoid  operation  re- 
mains the  same,  the  nurse  holding  the  jaw  in  place  with  the 
assistance  of  the  anesthetist,  and  the  surgeon  assistant  hold- 
ing the  patient,  who  at  this  time  may  be  struggling,  though 
insensitive  to  pain. 

The  operation  now  having  been  completed  the  patient  is 
turned  on  his  face,  the  head  allowed  to  drop  some  over 
the  end  of  the  table  until  bleeding  has  ceased. 
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FIGURE  3. 
Dissecting  tonsil. 
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FIGURE  4. 
Side  view  during  dissection  of  tonsil. 
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FIGURE  5. 

Removing  adenoids,  left  forefinger  pulling 
pallet  forward  and  feeling  adenoids. 


FIGURE  6. 
Author  s  >errated  Ring  Tonsil. Fon-eps 


FIGURE  7. 
Author's  Dull  Tonsil  Dissector. 


FIGURE  8. 

Author's  Adenoid  Curette  with  Toothed  Clamp 
(made  in  rights  and  lefts). 
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FIGURE  9. 
Krause's  Dull  Ring  Adenoid  Curette. 
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FIGURE  1. 
Administering  the  anesthetic. 
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FIGURE  2. 
Mouth  gax  in  position,  narae  holding  angles  of  jaw  forward. 
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XXIX. 

\    \!i.  i:i   -n  OF  PRECISION  FOR  INFLATING  THE 
TUBE  AND  TYMPANUM. 

By  Thomas  Hubb-\rd,  M.  D., 

Toledo. 

i'ulitzeruiitk.n  has  been  practiced  for  more  than  half  a  cen- 
tury and  the  original  method  is  still  quite  unanimously  ap- 
proved by  otologists.  For  purposes  of  diagnosis  and  treat- 
ment the  air  bag  is  probably  the  most  commonly  used  article 
in  our  armamentarium.  It  has  survived  most  of  its  contempo- 
raries, and  chiefly  because  of  its  harmlessness  as  well  as  simpli- 
city of  construction  and  operation.  I  wish  to  impress  the 
conviction  that  any  safe  and  successful  method  of  tympanic 
inflation  must  embody  the  essential  features  as  described  by 
Politzer  in  1863.  There  is.  however,  opportunity  for  improve- 
ing  certain  mechanical  deficiencies  of  the  original  apparatus 
without  verging  on  the  impractical  or  sacrificing  the  feature 
of  safety.  This  brings  me  to  mention  some  of  the  defects  of 
the  ordinary  metho<l.  The  volume  of  air  is  small  and  the  act 
of  inflation  so  brief  that  the  operator  has  scant  opportunity  for 
utilizing  delicacy  of  compression  and  is  rather  compelled  to 
depend  on  the  natural  safety  valve,  the  velum,  to  guard  against 
producing  too  high  tension  in  the  nasal  cavity  and  tympanum. 
Some  prevent  overtension  by  releasing  the  fingers  holding  the 
nostrils.  Every  practitioner  must  have  had  the  impression 
that  the  method  would  be  more  effective  if  he  had  a  larger 
volume  of  air  under  compression.  The  larger  the  volume  the 
greater  the  elasticity  and  the  more  positive  and  effective  the 
inflation  with  comparatively  less  tension.  The  lower  the 
tension  the  better  opportunity  for  delicacy  of  manipulation. 
One  might  make  comparison  with  the  use  of  large  and  small 
syringes  for  aural  irrigation.  With  a  large  syringe  the  oper- 
ator can  control  and  use  a  gentle  current  more  eflfectively  than 
with  the  high  pressure  current  from  the  small  syringe. 
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A  strong  hand  can  compress  the  PoHtzer  bag  up  to  about 
two-thirds  of  aft  atmosphere,  but  as  a  matter  of  fact  only  one- 
tenth  to  four-tenths  of  this  tension  is  applied  within  the  nares 
and  tube.  It  's  evident  that  there  is  scant  opportunity  for  ex- 
ercise of  delicacy  of  touch  when  there  is  such  disproportion 
between  force  exerted  and  the  actual  applied  tension.  It 
scarcely  requires  further  argument  to  prove  that  with  a  large 
volume  of  air  having  the  features  of  elasticity  and  reserve, 
the  same  dilating-  and  cleansing  force  can  be  applied  with 
greater  del'cacy  and  precision  than  obtains  with  the  ordinary 
method,  and  that  too  with  a  lower  degree  of  tension. 

This  must  not  be  considered  an  endorsement  of  the  method 
of  using  the  air  direct  from  the  compressed  air  tank  for  infla- 
tion. In  fact  I  wish  to  express  a  caution  against  this  pro- 
cedure. It  is  too  much  like  attempting  to  modify  the  street 
current  for  purposes  like  electrolysis.  The  method  which  I 
advocate  may  be  compared  to  the  storage  cell  system,  the 
compressed  air  for  inflation  being  drawn  directly  from  an  in- 
termediate reservoir  of  definite  known  tension. 

The  purposes  of  inflation  are  three-fold:  (1)  To  restore 
normal  tension,  (2)  to  restore  anatomical  relation,  (3)  to 
cleanse  tube  and  tympanum  of  accumulated  secretions.  In 
acute  condit'ons  the  establishing  of  normal  air  tension  is  chief- 
ly trophic  as  to  therapeutic  effect.  Incidentally  sound  trans- 
mission is  improved,  and  drainage  and  absorption  of  inflam- 
matory exudates  encouraged.  The  degree  of  resistance  to  in- 
flation is  in  this  condition  an  unknown  factor.  It  depends 
largely  on  the  tubal  congestion  and  amount  of  mucus  at  the 
mouth  of  the  tube.  It  is  certainly  irrational  to  assume  that 
it  is  safe  to  use  the  maximun  of  force,  that  is.  as  much  as  the 
safety  valve  (the  velum)  will  permit,  in  these  acute  conditions. 
Painful  Politzerization  is  not  justifiable.  It  often  means  an 
acute  exacerbation  of  inflammation.  The  indications  are  to 
inflate  with  the  least  possible  pressure,  and  thus  restore  pliysio- 
logical  conditions.  In  subacute  and  chronic  states  the  object 
of  inflation  is  to  restore  normal  tension,  to  break  up  adventi- 
tious adhesions,  relieve  venous  and  lymphatic  stasis  and  en- 
courage absorption  and  drainage.  If  there  be  a  perforation 
it  is  obvious  that  a  sustained  air  current  through  the  tube  is 
indicated.  The  popularity  of  the  catheter  method  can  be  as- 
cribed in  part  to  the  fact  that  ordinary  Politzerization  is  not 
effective  for  this  purpose. 


MrTlIOD  OF   IXFLATINT.  TUBK   AND  TYMl'AM M.  411 

Willi  im>c  iiKmaiions  cicariy  in  mind:  gentle  inflation  in, 
or  rather  following,  acute  otitis;  carefully  regulated  sustained 
or  intermittent  pneumo-massage  effect  in  subacute  or  chronic 
conditions,  the  problem  i<  •->  --^  imdify  the  Politzer  method  as 
to  meet  the  re(|uirement- 

In  1893,  in  Archh'es  of  Otology,  I  described  this  apparatus. 
It  does  not  seem  to  have  made  much  of  an  impression  and  I 
venture  to  call  attention  to  it  again  with  increasing  confidence 
in  it»  practicability  and  precision. 

I)KSCkn>TioN  OF  Apparatus. — The  regulator  controls  the 
tension  of  the  air  delivered  at  the  cut-off.  Twenty  to  twenty- 
five  pounds  is  a  fair  working  pressure.  Between  the  regulaior 
and  the  pressure  gauge  is  an  air-filter  packed  with  cotton  con- 
ta'ning  camphor-menthol  crystals.  The  clamp  cut-off  (wrapped 
in  gauze)  is  held  in  the  same  hand  with  the  Politcer  air  bag. 
which  latter  and  also  the  nasal  tip  is  connected  by  tubing  with 
the  air  reservoir.  The  manometer  registers  the  maximum 
degree  of  tension  in  the  whole  system  and  when  in  actual  use 
it  must  record  the  maximum  pressure  in  the  nares  and  tympa- 
num. There  is  an  uncertain  factor  of  resistance  at  different 
points  of  the  system  and  the  operator  cannot  determine  the 
actual  tension  within  the  tympanum  during  a  momentary  in- 
flation, but  he  can  be  certain  that  it  is  not  greater  than  the  man- 
ometer indicates.  As  a  rule  the  inflation  is  prolonged  suffi- 
ciently to  give  an  accurate  reading  of  actual  tension  within 
the  tube  and  tympanum,  and  further  by  intermittent  pressure 
of  air  bag  an  effective  degree  of  pneumo-massage  can  be  ap- 
plied. The  Politzer  airbag  held  partially  compressed  in  the 
hand  is  the  safety  valve  of  the  apparatus  and  can  be  manipu- 
latcil  with  a  delicacy  of  touch  adapted  to  degree  of  resist- 
ance, and  sjjecial  indications,  such  as  the  age  of  patient  and 
stage  of  inflammation. 

The  essential  features  of  this  apparatus  are.  sterile  air  un- 
der known  tension,  a  reservoir  (2  liters)  with  manometer  at- 
tachment insuring  the  proper  degree  of  elasticity  in  the  volume 
under  compression,  and  the  cut-off  and  Politzer  air  bag  under 
perfect  control  of  the  hand. 

The  special  points  to  be  observed  in  construction  are  that  the 
cut-off  must  be  one  jjemiitting  the  passage  of  a  generous  flow 
of  air,  the  old  fashioned  clamp  type  being  the  best,  and  a  free 
calibre  of  tubing  and  connections  must  obtain  throughout  the 
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system.  The  large  bulbous  nasal  tip  of  size  adapted  to  the 
age  of  the  patient  is  advised. 

Clinical  experience  impresses  me  that  the  usual  estimate  of 
pressure  applied  in  inflation  is  rather  high.  A  degree  of  ten- 
sion represented  by  4  to  10  inches  of  mercury  in  the  mano- 
meter is  the  ordinary  pressure  used,  the  same  being  about  one- 
eighth  to  one-third  of  an  atmosphere,  or  2  to  5  pounds. 

I  have  purposely  omitted  mention  of  the  use  of  medicaments 
as  this  paper  is  concerned  chiefly  with  the  physical  problems. 
It  is  very  easy  to  impregnate  the  air  with  camphor-menthol  or 
antiseptic  vapor  such  as  formaldehyde,  and  further,  the  air  in 
the  reservoir  can  be  heated  to  a  definite  temperature  by  the 
insertion  of  an  electric  lamp  of  low  candle  power. 


Air  Reservoir 


-  Nasal  Tip: 

Manometer 

Air  Filter 
Pressure  Oaas* 
KeRulator 

Polltzer  Bas 
Cut-Off 


All  Apparatu;*  uf  i*rv-cisii>n  for  Indation  oi  tiie  T^mpaimui. 
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METHODS    OF    OPENING    THE    MAXILLARY    AN- 
TRUM. WITH  PRESENTATION  OF  A    . 

VF.W  TXSTRT-\rKVT.* 

i  O.  Roe,  M.  D.. 

Rochester. 

i  c!l  recoT^ized  fact  in    medicine  that    the    more 

"''-tur  logy  of  a  disease,  the  more  intricate  the  dis- 

caseri  >trm:iurc>.  and  the  more  complicated  their  anatomical 
relations  to  other  parts,  the  more  numerous  and  varied  will  be 
the  remedial  measures  proposed  for  its  relief  or  cure.  This 
!>  very  well  illustrated  in  the  varied  medical  and  surgical 
measures  that  have  been  brought  forward  for  the  treatment  of 
accessor)'  sinus  diseases.  It  is  a  matter  of  daily  observation 
that  when  the  exciting  cause  of  a  disease  is  removed  the  dis- 
ease itself  often  speedily  disappears — sublata  causa  toUitur 
cffcctits.  Nature  effects  a  cure  if  the  normal .  functions  of 
the  part  are  not  too  seriously  interfered  with.  This  restorative 
tendency,  this  vis  medicatrix  naturae,  is  to  be  observed  in 
the  case  of  diseases  of  the  maxillary  antrum  as  well  as  in 
diseased  conditions  of  any  other  part  of  the  body.  This  is 
due  to  the  fact  that  diseases  of  the  antrum  are  almost  in- 
variably secondary  to  diseases  of  the  associated  structures 
in  the  nose  that  obstruct  its  ostium  and  interfere  with  its 
normal  functions  and  cause  infections  to  extend  to  its  cavity. 

It  is,  therefore,  of  the  utmost  importance  before  attempting 
an  operation  on  the  antrum  itself  for  the  cure  of  an  empyema, 
to  carefully  investigate  the  structures  in  the  immediate  vicinity 
of  the  hiatus  semilunaris  and  the  infundibulum,  that  may  \e 
regarded  as  the  gateway  to  the  different  sinuses.  This  region 
has  been  appropriately  termed  by  Ballenger  "The  Vicious 
Circle,"  although,  as  there  is  no  circle  involved,  I  think  the 
term  vicious  center  would  be  a  name  quite  as  appropriate  for 

*Read  before  the  American  Laryngological  ABsoclatlon  at  Ita 
thirteenth  annual  meeting,  held  at  Montreal,  Canada,  Maj,  1908. 
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this  region.  This  is  a  particularly  vicious  center,  for  there 
is  no  region  of  the  body  in  which  the  anatomical  conformation 
is  subject  to  such  infinite  variations  as  the  cellular  structures 
of  the  nose.  It  is  this  variation  which  accounts  for  the  fact 
that  a  disturbance  in  the  same  location  will  in  one  case  produce 
most  serious  results,  while  in  other  cases  the  effects  will  be  but 
slight. 

Moreover  on  account  of  these  great  anatomical  variations, 
the  direction  of  the  drainage  of  the  different  cells  is  by  no 
means  constant,  and,  consequently  it  may  be  very  readily - 
diverted  from  its  proper  channel.  It  has  been  shown  by 
Zukerkandl,  Logan  Turner,  Wright,  Myles,  Cryer,  Killian, 
Jansen  and  others  that  obstruction  of  these  channels,  and 
particularly  of  the  infundibulum,  may  divert  the  discharges 
from  the  frontal  sinus  or  ethmoidal  cells  directly  into  the 
antrum.  It  is,  therefore,  readily  seen  that  in  case  of  disease 
of  the  frontal  or  ethmoidal  cells  the  antrum  may  become  the 
innocent  receptacle  of  infectious  discharges.  When  the  antrum 
has  been  so  long  a  reservoir  for  such  discharges  as  to  become 
the  seat  of  an  independent  disease,  which  nature  is  unable  to 
cure  on  the  removal  of  the  exciting  cause,  irrigation  and 
medication  through  the  ostium  maxillare  should  be  resorted  to. 
If  these  measures  fail,  the  opening  of  the  antrum  becomes  a 
necessity. 

The  four  well-known  routes  by  which  such  an  opening  is 
made  are  through  the  alveolar  process,  the  canine  eminence 
or  canine  fossa,  the  hard  palate  and  the  naso-antral  wall. 

In  those  cases  in  which  the  exciting  cause  of  the  antral 
trouble  is  a  diseased  tooth  penetrating  the  floor  of  the  antrum, 
the  extraction  of  the  tooth  and  the  free  opening  of  the  antrum 
through  the  tooth  socket,  through  which  opening  the  antrum 
can  be  thoroughly  irrigated  and  medicated,  will,  in  many 
cases,  if  the  disease  has  existed  for  but  a  short  time,  speedily 
cure  the  affection.  In  all  such  cases,  however,  in  which 
the  disease  does  not  speedily  yield,  other  methods  should  be 
employed.  The  very  old  and  common  practice  of  inserting  a 
permanent  canula  through  the  maxilla  to  drain  the  purulent 
discharge  into  the  buccal  cavity  is  not  only  ill  advised,  but  can 
not  be  too  strongly  condemned. 

The  opening  through  the  roof  of  the  mouth  is  only  advisable 
in   certain  cases   for  the  removal   of  growths   which   are   so 
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located  as  to  make  this  route  the  most  direct  method  of 
reaching  them. 

In  making  the  opening  though  the  anterior  wall  of  the 
antrum  the  Kiister  oj)eration,  which  consists  in  taking  away 
a  sufficient  portion  of  the  wall  to  permit  a  free  examination 
and  explorat'on  with  the  finger,  and  the  IX^nker  operation, 
which  is  simply  an  enlargement  of  the  Kiister,  opening  forward 
to  the  anterior  angle  of  the  sinus  so  as  to  render  this  portion 
of  the  cavity  entirely  accessible,  are  those  commonly  employed. 

In  those  cases  in  which  the  entire  chain  of  cells  is  diseased, 
the  antrum,  the  ethmoidal  cells,  the  frontal  sinus  and  in  many 
cases  the  sphenoidal  sinus  also,  Jansen  has  proposed  the  ex- 
tensive external  operation  of  laying  open  the  entire  chain. 
This  operation  is  only  called  for  and  only  warranted  in  ex- 
treme cases  in  which  the  cavities  are  the  seat  of  myxomatous 
or  other  growths.  In  all  ordinary  cases  of  empyema  of  the 
antrum  and  ethmoidal  cells,  associated  with  nothing  more  than 
a  degenerated  condition  of  the  mucous  membrane  that  has  re- 
sulted from  a  prolonged  maceration  in  pus,  these  external 
operations  are.  in  the  opinion  of  the  writer,  unnecessar}',  for 
the  reason  that  diseased  conditions  of  the  maxillary  sinuses, 
and  also  of  the  ethmoidal  cells  which  are  commonly  associated 
with  an  empyema,  can  be  successfully  treated  by  the  nasal 
route.  I  simply  mention  these  methods  for  the  purpose  of 
comparison,  in  order  to  emphasize  the  advantages  of  the  nasal 
route  over  all  other  methods  in  the  treatment  of  such  condi- 
tions. 

As  a  combination  of  the  external  and  internal  routes,  Cald- 
well, of  New  York,  in  1895,  described  a  new  method  by  which 
an  opening  is  made  into  the  antrum  through  its  outer  wall 
suffic'ently  large  to  inspect  the  cavity  and  to  remove  any 
growths  that  may  be  found.  When  this  is  done  the  opening 
is  then  continued  through  the  naso-antral  wall  into  the  nose, 
through  which  the  subsequent  cleansing  and  treatment  of  the 
cavity  is  carried  on,  the  external  opening  being  immediately 
and  permanently  closed.  Two  years  later  Luc,  of  Paris,  with- 
out a  knowledge  of  Caldwell's  operation,  performed  and  de- 
scribed exactly  the  same  procedure  and  so  strongly  advocated 
the  operation  that  it  ^n-;  since  been  called  "The  Caldwell-Luc 
Operation." 

This  same  operation  is  also  advocated  by  P.  Watson  Will- 
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iams ;  but  instead  of  using  a  chisel  for  making  the  opening 
through  the  different  bones,  he  employs  a  "six-penny  trephine"' 
with  a  gimlet-pin,  making  an  opening  into  the  antrum  corre- 
sponding to  the  canine  fossa.  A  circular  opening  is  then  made 
with  the  same  trephine  through  the  naso-antral  wall  just 
behind  the  anterior  end  of  the  inferior  turbinated  body  close 
to  the  antral  floor,  removing  at  the  same  time  the  correspond- 
ing portion  of  the  inferior  turbinal.  Through  this  opening  the 
necessary  treatment  of  the  antrum  is  applied,  the  buccal  open- 
ing being  allowed  to  close  at  once. 

Various  methods  of  technic  are  employed  by  different 
surgeons  for  opening  the  antrum  through  the  nose,  an  opera- 
tion which  was  first  proposed  by  Gooch  and  Rethi,  and  also 
advocated  by  John  Hunter.  The  simplest  method  is  by  punc- 
turing the  wall  with  a  Krause  trocar  and  canula,  an  instrument 
which  is  sometimes  used  in  this  manner  merely  for  the  purpose 
of  diagnosis.  With  it  the  antrum  can  be  washed  out  and  this  is 
often  sufficient,  in  recent  or  subacute  inflammations,  to  effect 
a  cure. 

Vail  proposed  making  a  circular  or  oval  opening  by  means 
of  curved  saws  after  having  punctured  the  bone  with  his  per- 
forator, which  process  necessitates  at  the  same  time  the  re- 
moval of  the  anterior  half  of  the  inferior  turbinated  body. 

Ballenger's  operation  consists  in  cutting  out  a  portion  of 
the  wall  either  square  or  of  any  desired  shape  or  dimension 
with  his  right  angle  knife.  His  method  he  describes  as  fol- 
lows: 

"The  knife  should  be  introduced  through  the  naso-antral  wall 
at  the  posterior  limit  of  the  antrum  near  the  floor  of  the  nose ; 
then  make  an  upward  cut,  a  forward  and  downward  cut.  The 
upward  and  forward  cuts  are  made  with  the  blade  of  the  in- 
strument at  right  angles  to  the  naso-antral  wall.  When  the 
forward  cut  is  made  the  blade  should  be  turned  down,  parallel 
with  the  naso-antral  wall  and  pulled  through  it.  The  inferior 
incision  remains  to  be  made,  and  is  done  with  the  reverse 
knife,  the  knives  coming  in  pairs.  The  knife  is  introduced 
into  the  posterior  perpendicular  incision  at  the  floor  of  the 
nose  and  drawn  forward  along  the  floor  of  the  nose  to  the 
anterior  perpendicular  incision,  thus  completing  the  removal  of 
the  naso-antral  wall.  Should  the  knife  fail  to  remove  the 
thickened  lower  portion  of  the  wall  it  may  be  removed  with 
the  Griinwald  or  other  bone  forceps." 
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It  lia-  iiMi  |)een  the  experience  of  the  writer  to  encounter 
naso-antral  walls  so  readily  pared  away  with  the  knife  as  has 
been  my  friend's  experience,  judging  from  the  above  descrip- 
tion :  on  the  contrary,  a  large  majority  of  naso-antral  walls  are 
very  firm  below  the  attachment  of  the  lower  turbinate  and 
require,  in  many  cases,  considerable  force  to  puncture  with  a 
drill  or  chisel. 

The  success  of  the  operation  by  the  naso-antral  route  in  the 
treatment  of  chronic  empyema  of  the  antrum  depends  upon 
the  freedom  of  the  opening,  which  should  allow  perfect  drain- 
age into  the  nose  and  free  access  to  every  portion  of  the 
cavity  for  thorough  medication.  For  this  purpose  I  have 
devised  a  pair  of  cutting  forceps  (vide  cut)  with  sufficient 
strength  to  meet  the  requirements  in  every  case,  however  firm 
and  resistant  the  bony  wall  may  be  found. 


Roe's  Antrum   Punch  Forceps. 


These  forceps  are  made  in  two  forms.  One  with  the  male 
blade  entering  the  antrum,  the  other  with  the  female  blade  en- 
tering the  antrum.  The  former  is  preferable  when  the  floor 
of  the  antrum  is  above,  the  latter  when  the  floor  of  the  antrum 
is  below  the  floor  of  the  nasal  passage. 

The  technic  of  my  operation  is  as  follows:  Owing  to 
the  great  variation  in  the  size  and  position  of  the  lower 
turbinate,  it  being  frequently  attached  very  low  down  or 
enlarged  or  curled  so  as  to  greatly  limit  the  space  between 
it  and  the  floor  of  the  nose.  It  becomes  necessary  in  such 
ca.<ies  to  remove  the  lower  anterior  portion  of  this  body  in 
order  to  make  room  for  the  operation.  This  is  done  with  a 
slender,  probe-pointed  knife  introduced  beneath  the  turbinate 
along  its  attachment,  cutting  downward  and  inward  toward  the 
septum,  so  as  to  catch  the  scroll  as  it  rolls  outward,  or  with 
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a  pair  of  scissors  or  a  pair  of  Griinvvald's  cutters.  A  small 
angular  or  curved  pointed  knife  is  now  introduced  and  an  in- 
cision made  through  the  periosteum  down  to  the  bone  from 
behind  forward,  covering  the  entire  length  of  the  antrum,  and 
as  close  to  the  attachment  of  the  lower  turbinate  as  possible. 
By  examining  the  conformation  of  the  jaw,  assisted  in  doubt- 
ful cases  by  the  x-ray,  we  can  judge  quite  accurately  as  to 
the  position  of  the  antrum  and  its  forward  projection,  at 
which  point  the  puncture  through  the  bone  should  be  made. 
At  this  point  the  incision  through  the  muco-periosteum  is 
turned  downward  to  the  floor  of  the  nose,  the  incision  at  the 
posterior  end  being  also  carried  downward  to  the  floor.  This 
flap  is  then  raised  from  the  bone,  carrying  the  periosteum  with 
it  throughout  this  subturbinal  portion  of  the  wall,  and  rolled 
and  turned  into  the  center  of  the  nostril  out  of  the  way  of  in- 
jury. An  opening  is  then  made  into  the  anterior  portion  of  the 
antrum  as  close  to  the  floor  of  the  antrum  as  possible.  This 
opening  may  be  made  with  a  curved  drill,  a  trocar,  or  a  chisel. 
The  most  satisfactory  instrument  I  have  found  to  be  one  of 
Myle's  curved  antrum  gouge  chisels,  particularly  if  the  bony 
wall  is  very  thick.  A  chisel  may  be  used  of  the  size  we  wish 
the  preliminary  opening  to  be,  or  if  a  small  opening  is  made  it 
can  be  afterward  enlarged  with  a  gouge  or  chisel  sufficiently 
to  admit  the  blade  of  the  punch  forcep.  This  instrument  is 
now  introduced  one  blade  through  the  opening  and  the  whole 
wall  below  the  turbinal  attachment  is  removed  by  nipping  it  off, 
a  piece  at  a  time.  It  is  quite  important  that  the  lower  stump 
of  the  wall  be  leveled  oflf  so  that  there  shall  be  no  projection 
between  the  floor  of  the  nose  and  the  floor  of  the  antrum. 
Should  it  be  desired  to  remove  a  portion  of  the  anterior  border 
of  the  wall  of  the  antrum,  this  can  be  most  easily  done  with 
Wagener's  forward  cutting  antrum  punch  forceps.  When  the 
lower  portion  of  the  wall  has  thus  been  completely  removed, 
the  cavity  is  carefully  explored  and  any  growths  that  may  be 
found  removed.  The  cavity  is  then  thoroughly  irrigated  and 
carefully  dried  out.  The  periosteum  and  mucous  membrane 
that  has  been  raised  from  the  inner  wall  is  trimmed  if  neces- 
sary and  turned  down  over  the  stump  of  the  wall  and  carefully 
held  there  by  thoroughly  packing  the  entire  antrum  and  also 
the  nasal  cavity  with  iodoform  gauze.  It  is  unnecessary  to  deal 
especially  with  the  upper  border  of  the  incision,  as  it  is  thin. 
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dru....  ...^ly  and  readily  heals.     By  thus  covering  the  lower 

stump  of  the  wall  with  mucous  membrane  we  have  left  a  uni- 
form mucous  surface  and  a  perfectly  free  opening  into  the 
antrum  making  it  practically  a  recess  of  the  nose.  We  can 
now  deal  with  any  growths  or  abnormal  conditions  which  may 
be  present  and  medicate  the  cavity  as  we  would  any  other 
diseased  nuicous  surface.  This  conversion  of  the  antrum  into 
a  portion  of  the  nasal  cavity  is  never  followed  by  any  ill  effects 
nor  the  slightest  discomfort.  The  practice  of  vigorously  curet- 
ting the  antrum  and  destroying  its  mucous  membrane  so  often 
recommended  in  the  treatment  of  empyema  of  the  antrum  can- 
not be  too  strongly  condemned.  It  is  an  operation  that  should 
only  be  done  as  a  part  of  the  radical  operation  of  obliterating 
the  antrum  by  the  complete  removal  of  its  anterior  wall  and  its 
lining  membrane. 

In  several  cases  which  I  have  recently  operated  upon  in  the 
manner  above  described,  the  lining  membrane  of  the  cavity 
had  become  degenerated  from  long  maceration  in  muco-pus 
until  it  was  a  boggy  mass  and  in  many  places  the  bone  had  be- 
come denuded.  By  giving  the  antrum  free  drainage,  keeping 
it  clean  by  frequent  irrigation,  and  stimulating  solutions,  such 
as  nitrate  of  silver,  the  tissues  have  regained  their  tone,  the 
periosteum  and  mucous  membrane  have  become  restored,  and 
at  the  end  of  four  or  five  weeks  the  patients  were  well. 

The  advantage  of  this  method  over  other  methods  is  the 
freedom  and  ease  with  which  the  cavity  can  be  irrigated  and 
medicated,  the  patient  being  very  readily  taught  to  do  the  wash- 
ing himself.  Moreover,  perfect  drainage  is  maintained  by  pro- 
viding a  permanent  and  free  ostium  to  the  cavity  at  its  most 
dependent  point.  The  danger  of  a  recurrence  of  the  empyema 
is  thereby  prevented  regardless  of  the  infection  to  which  the 
cavity  may  be  subjected.  Finally  the  necessity  of  an  external 
operation  is  avoided  except  in  the  case  of  growths  so  large  as 
to  require  the  most  radical  measures  for  their  removal. 


XXXI. 

REPORT  OF  A  PROBABLE  CASE  OF  SARCOMA  OF 
THE  SPHENOIDAL  SINUS  WITH  REMARKS. 

Bv  Dunbar  Roy,  M.  D., 

Atlanta. 

W.  W.  C,  age  56.  traveling  man,  consulted  me  in  March, 
1904,  on  account  of  some  deafness  in  the  left  ear  which  came 
on  during  the  month  previous,  as  the  result,  so  he  thought, 
of  a  severe  cold.  This  impairment  in  his  hearing  disappeared 
very  slowly.  At  the  time  of  the  cold  he  was  treated  by  an 
aurist  in  another  city,  but  in  the  physician's  endeavor  to  pass 
the  eustachian  catheter  into  the  tube  on  the  left  side,  so 
much  pain  and  bleeding  was  occasioned  that  the  patient  ceased 
the  treatment  and  allowed  it  to  continue  as  it  was  until  he  came 
under  my  observation.  His  past  history  presented  no  unusual 
symptoms.  He  had  always  enjoyed  good  health  and  had  never 
suffered  from  any  severe  spell  of  illness.  In  1885  he  suffered 
from  inflammatory  rheumatism  but  that  passed  away  in  a 
short  time.  He  is  a  moderate  smoker  and  drinker.  Abso- 
lutely no  history  of  syphilis.  During  the  last  winter  he  con- 
tracted a  very  severe  cold  and  the  left  ear  became  affected  as 
stated  above.  On  examination  I  found  the  following  condi- 
tions :  His  pharynx  showed  the  usual  smoker's  throat,  with  the 
soft  palate  exceedingly  relaxed,  so  much  so,  that  it  was  im- 
possible to  make  a  post-rhinoscopic  examination  without  the 
aid  of  a  palate  retractor.  The  nasal  cavity  showed  nothing 
abnormal  except  the  membrane  over  the  inferior  turbinates 
was  corrugated  and  thickened.  There  seemed  to  be  no  diffi- 
culty in  nasal  breathing.  The  catheter  was  easily  passed  into 
the  eustachian  tube  on  the  right  side  and  that  was  perfectly 
free  and  open.  On  the  left  there  seemed  to  be  some  obstruc- 
tion in  the  naso-pharynx  which  rendered  the  passage  of  the 
catheter  rather  difficult.     However  it  was  used  from  day  to 
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...n  »Miii  -,Mi.v  i.vMviii  lo  the  middle  ear  although  the  sounds 
were  never  clear.  The  right  ear  appeared  normal  In  the 
left  the  drum  was  retracted  and  the  malleus  very  pn^nnnent. 
Tuning  fork  heard  longer  by  BC  than  AC.  This  was  true 
for  all  registers.  Hearing  diminished  one-half.  The  patient 
was  treated  for  several  days  with  only  slight  benefit  at  the  end 
of  which  fnie  he  was  compelled  to  leave  the  city.  I  did  not 
see  him  again  until  May  1st,  two  months  later,  when  he  again 
consulted  me  with  the  following  history :  On  April  23rd  he 
noticed  some  weakness  in  the  left  eye  and  on  the  25th  he  be- 
gan to  see  double.  wh"ch  symptom  has  remained  constant  ever 
since.  He  also  has  been  suffering  with  severe  neuralgic  pain 
in  the  eye  and  over  the  left  side  of  the  face  and  head.  Some 
roaring  in  the  left  ear. 

R'ght  eye  is  apparently  normal.  Vision  equals  20/40,  with 
-f  Is  equals  20/20.  Left  eye,  vision  equals  20/40,  with 
-f-  Is  equals  20/20.  There  is  almost  total  paralysis  of  the  ex- 
ternal rectus  of  the  left  eye  with  a  consequent  homonymous 
diplopia.  Pupil  reacts  to  light  and  accommodation.  The  oph- 
thalmoscope shows  no  change  in  the  disc.  In  the  lower  outer 
quadrant  of  the  fundus  there  is  a  small  hemorrhagic  spot.  The 
veins  appear  a  little  larger  than  normal,  but  there  are  no  signs 
of  a  papillitis.  This  eye  appears  to  be  more  normal  than  the 
right,  as  far  as  its  ophthalmoscopic  appearances.  By  shrink- 
ing the  tissues  in  the  left  nasal  cavity,  the  naso-pharynx  can 
be  seen  and  at  this  point  there  is  a  decided  bulging,  especially 
as  you  look  towards  the  vault.  On  touching  this  swelling 
with  a  probe  it  appears  firm  and  bleeds  very  easily.  It  does 
not  however  interfere  with  nasal  respiration.  It  is  practical- 
ly impossible  to  pass  the  eustachian  catheter  into  the  tube  on 
this  side.  The  patient  was  placed  upon  large  and  increasing 
(loses  of  potassium  iodide  and  all  smoking  and  drinking  in- 
terdicted. 

May  5th  there  was  a  decided  exophthalmos  and  total  par- 
alysis of  the  external  rectus  muscle.  Pain  in  and  around  the 
eye  has  been  quite  severe.  There  is  a  slight  ptosis.  The 
urine  was  examined  and  found  to  contain  albumen  and  some 
hyaline  casts.  The  patient  was  now  placed  in  the  hands  of  a 
neurologist  and  I  continued  to  see  the  case  in  conjunction 
with  him.  About  May  12th  the  patient  was  placed  in  a  hos- 
pital where  he  could  have  better  attention.     This  change  was 
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found  to  be  of  no  benefit,  as  he  began  to  have  marked  mental 
hallucinations  almost  amounting  to  a  raving,  inability  to  sleep 
and  absolute  dread  of  his  surroundings.  Consequently  he 
was  removed  to  his  daughter's  house  where  he  was  satisfied 
to  be  nursed  by  an  old  colored  servant  whom  he  had  known 
in  h's  childhood.  The  exophthalmos  increased,  the  facial  nerve 
on  that  side  began  to  be  afifected,  his  memory  failed  and  nights 
wer?  made  hideous  by  these  delusions.  He  was  gradually 
growing  weaker  and  at  no  time  was  there  any  further  fundus 
lesion  and  his  vision  seemed  to  remain  good.  Under  treat- 
ment his  kidneys  became  more  active  and  the  albumen  dis- 
appeared entirely  from  his  urine.  Pain  continued  to  be  se- 
vere deep  in  the  orbital  cavity.  Th^re  is  no  apparent  change  in 
the  naso-pharynx.  During  all  this  time  he  was  taking  as  high 
as  75  grains  of  the  iodide  three  times  daily.  The  neurologist 
was  under  the  impression  that  there  was  possibly  a  timior 
on  the  posterior  part  of  the  orbital  plate,  extending  backwards 
and  upwards  into  the  frontal  convolutions.  He  advised  an 
exploratory  craniotomy.  Accordingly  this  was  done  by  Dr. 
Nicolson  about  the  middle  of  June.  Absolutely  nothing  path- 
ological was  found  although  Dr.  Nicolson  explored  with"  his 
finger  all  the  upper  surface  of  the  orbital  plate.  Patient  ral- 
lied well  from  the  operation  and  for  a  few  days  seemed  to  im- 
prove, probabl)''  due  to  the  lessening  of  the  intracranial  pres- 
sure. The  pain  was  much  reduced.  At  no  time  was  there 
any  trouble  with  the  proper  functions  of  the  bladder  and  bow- 
els. There  was  no  paralysis  or  paresis  in  any  other  portion 
of  the  body.  No  difficulty  in  deglutition.  His  appetite  was 
poor  and  the  patient  gradually  became  weaker.  His  mental 
symptoms,  while  not  so  marked  as  previous  to  the  operation, 
were  decidedly  noticeable.  One  week  after  the  operation  the 
patient  died  in  convulsions  which  were  diagnosed  as  uraemic. 
Unfortunately  no  post-mortem  could  l>e  obtained.  The  his- 
tory of  this  case  is  exceedingly  interesting  and  at  the  same 
time  somewhat  obscure.  Two  facts  are  clear:  (1)  There 
was  evidently  a  tumor  (probably  sarcoma  or  epithelioma)  at 
the  base  of  the  brain  involving  at  least  the  body  of  the  sphenoid 
and  encroaching  upon  the  inner  extremity  of  the  orbital  cav- 
ity. (2).  There  was  also  present  symptoms  of  a  chronic 
nephritis.  Whether  the  simultaneous  occurrence  of  these  two 
conditions  were  accidental  or  stood  in  some  relationship  to 
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each  other  uc  are  'ii  no  positiui)  tu  deny  or  affirm.  Both 
conchtions  being  recog^nized  about  the  same  time,  it  was  nat- 
urally imix)ssible  to  say  which  origmatcd  first. 

In  this  case  all  the  most  prominent  .ymptoms  could  be  re- 
ferred to  a  sphenoidal  jjrowth  and  in  fact  these  were  the  synip 
toms  complained  of  by  the  patient,  the  renal  trouble  seemingl) 
produced  no  inconvenience  as  far  as  could  be  elicited  by  the 
history.  The  first  real  symptom  complained  of  by  the  patient 
was  a  roaring  and  difficulty  in  hearing  out  of  the  left  ear.  This 
he  attr'buted  to  a  severe  cold  and  was  so  treated  by  an  aurist 
who  however  was  unable  to  pass  the  eustachian  catheter  on 
that  side.  This  in  itself  was  suggestive  of  the  beginning  of 
the  growth  in  the  sphenoidal  cavity,  pressing  downward  and 
to  the  left  against  the  eustachian  tube.  Not  improving,  the 
patient  consulted  me  one  month  later  for  the  roaring  and  deaf- 
ness in  the  left  ear.  A  bulging  in  the  naso-pharynx  was  then 
noticed  and  also  the  impossibility  of  passing  air  through  the 
eustachian  tul)e  cither  by  the  catheter  or  the  Politzer  method. 

On  May  1st  the  patient  returned  with  no  relief  in  the  ear 
symptoms  with  a  paresis  of  the  external  rectus  and  exophthal- 
mos of  the  left  eye.  Five  days  later  there  was  complete  par- 
alysis of  the  left  external-  rectus,  some  paresis  of  the  facial 
nerve  on  the  same  side,  marked  exophthalmos,  bulging  more 
marked  in  the  naso-pharynx,  bleeding  easily  when  "touched 
and  also  severe  pain  around  the  left  orbit  and  the  same  "^ide 
of  the  head.  .\  sarcoma  or  epithelioma  in  the  sphenoidal  sinus 
would  produce  just  this  train  of  symptoms.  The  sixth  nerve 
comes  from  the  medulla,  bends  over  the  posterior  end  of  the 
pons  and  runs  along  in  an  exposed  manner  for  some  distance. 
For  this  reason  neurologists  tell  us  that  this  nerve  is  the  one 
most  frequently  affected  after  traumat'sm  and  from  the  pres- 
sure of  tumors  at  the  base  of  the  brain.  The  fibres  of  the 
seventh  are  very  close  to  the  sixth  and  close  to  this  are  fibres 
of  the  eighth,  or  auditory  nerve.  Slight  pressure  on  botii  of 
these  would  produce  some  paresis  of  the  muscles  on  the  .same 
side  of  the  face  and  some  tinnitus  in  the  left  ear  from  the  s^nie 
cause.  The  tumor  also  encroaches  upon  the  apex  of  the  orlit 
as  was  manifested  by  the  exophthalmos,  not  however  involv- 
ing the  optic  nerve  nor  any  other  of  the  motor  nerves  of  the 
eye.  This  latter  symptom  led  me  to  the  conclusion  that  the 
tumor  originated  in  the  sphenoid  cavity  as  a  center  ratbcr 
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than  in  some  portion  of  the  brain,  since  clinical  and  patholog- 
ical observation  has  shown  that  even  spheno'dal  and  pos- 
terior ethmoidal  cells  may  be  the  seat  of  an  adventitious 
growth  and  yet  the  optic  nerve  show  no  symptoms  of  involve- 
ment. On  the  other  hand,  a  tumor  of  the  brain  substance  is 
more  than  likely  to  show  some  papillitis  or  stasis  in  the  appear- 
ence  of  the  optic  disc,  and  this  nearly  ahvays  bilateral.  As  an 
aid  to  making  a  diagnosis  of  the  brain  tumors  from  the  appear- 
ance of  the  fundus,  Dr.  Byrom  Branwell,  in  his  book  on  Intra- 
cran'al  Tumors,  has  this  to  say :  "The  absence  of  double  optic 
neuritis  does  not  necessarily  exclude  the  presence  of  a  tumor ; 
but  the  fact  that  there  is  no  optic  neuritis  does  suggest  doubt ; 
and  unless  very  clearly  defined,  or  unless  the  phys'cian 
feels  satisfied  that  there  is  no  condition  present  except  a 
tumor  which  could  reasonably  be  expected  to  account  for  the 
phenomena  of  the  case,  he  will  be  wise,  in  the  absence  of 
double  optic  neuritis,  to  hesitate  before  committing  himself 
to  a  positive  diagnosis." 

In  this  case  there  was  absolutely  no  changes  in  the  disc  and 
Vision  was  as  perfect  as  in  the  other  eye.  There  was  a  small 
hemorrhage  in  the  outer  inferior  quadrant  and  this  was  prob- 
ably due  to  the  atheromatous  condition  of  the  blood  vessels  on 
association  with  renal  disease. 

In  June,  1904,  issue  of  the  American  Journal  of  the  Medical 
Sciences,  Dr.  Chas.  A.  Oliver,  of  Philadelphia,  has  a  very  in- 
teresting report  of  a  case  of  "Cerebellar  Neoplasm  in  a  Subject 
with  Renal  Disease."  The  growth  proved  to  be  a  sarcoma, 
and  while  it  was  situated  in  the  cerebellum,  it  nevertheless  ex- 
tended down  into  the  pons  varolii  and  medulla,  and  in  this 
way  involved  some  of  the  nervous  structures  w^hich  were  af- 
fected by  the  growth  just  as  in  my  own  case.  In  Oliver's  case, 
as  was  to  be  expected  from  an  intracranial  growth,  there  was 
a  neuro-retin'tis  in  both  eyes  but  more  pronounced  in  the  left. 
In  describing  the  eye  symptoms  of  this  case  when  first  seen, 
Dr.  Oliver  has  this  to  say:  "A  medium  degree  of  paresis  of 
the  left  external  muscle  together  with  a  slight  paresis  of  the 
corresponding  orbicularis  muscle  could  be  determined  both 
objectively  and  subjectively.  There  was  imperfect  action  of 
the  muscles  which  were  supplied  by  the  left  oculomotor  and 
pathetic  nerves."     In  giving  the  gross  findings  at  the  post- 
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mortem.  Dr.  iJhvcr  says  the  apex  of  the  growth  was  nipple 
shaped  and  projected  forward  to  a  point  which  was  situat'Ml 
slightly  anterior  to  the  middle  line  of  the  pons  varolii  and 
reached  within  l^S  cm.  of  the  origin  of  the  left  crus  cere- 
bri, laterally  towards  the  median  line,  the  growth  pressed 
upon  the  medulla,  while  on  the  left  side  it  rested  uix)n  the 
posterior  part  of  the  pons  varolii.  *  The  seventh  and  eighth 
nerve  trunks  on  the  right  side  appeared  to  be  in  good  com'.i- 
tion.  while  the  corresponding  left  ones  were  swollen  and  in- 
distinct. Dr.  Oliver  remarks  that  this  case  is  of  interest 
because  the  cerebellar  growth  developed  in  a  patient  sutfer- 
ing  with  renal  trouble,  and  although  the  macroscopic  examina- 
tion showed  marked  destruction  of  the  nerve  elements  m  the 
neighborhood,  and  although  complete  blindness  supervened 
with  very  bizarre  ocular  palsies,  yet  the  cause  of  the  patient's 
death  was  evidently  uremic  coma.  In  my  own  case  the  cause  of 
the  death  was  evidently  uremic,  as  manifested  by  the  leth- 
al convulsions.  In  both  of  these  cases  a  very  important 
point  arises  as  to  what  effect  the  growth  had  upon  the  renal 
disease  and  vice-versa  what  effect  the  renal  trouble  had  upon 
the  increase  of  the  adventitious  growth.  Was  the  condition  of 
the  blood  vessles  and  circulation  damaged  to  such  an  extent 
by  the  renal  disturbances  as  to  afford  good  food  for  the  prop- 
agation of  a  malignant  growth? 

In  the  Annals  D'Ocnlistiquc  for  June,  1896.  there  is  an  ar- 
ticle by  Dr.  V.  Morax,  entitled  "Ocular  Disturbances  Ob- 
served in  a  Case  of  Epithelioma  of  the  Sphenoidal  Sinus." 
in  this  case  the  malignant  growth  extended  much  more  rapidly 
from  the  sphenoid  sinu^  into  the  contiguous  cavities  than  in 
the  case  reported  by  '  -quently  there  was  a  consider- 

ably more  destruction  ut  the  surrounding  parts  and  more 
marked  subjective  and  objective  symptoms.  The  case  re- 
ported by  Dr.  Morax  is  certainly  interesting  and  instructive 
enough  to  allow  here  an  abstract  of  the  same :  M.  \'.,  53 
years  old,  presented  himself  at  the  clinic  May  12,  1893,  com- 
plaining of  complete  blindness  of  several  days'  duration.  The 
commencement  of  the  ocular  trouble  dated  back  to  the  be- 
i^inning  of  1893.  Examination  of  the  patient  showed  that 
the  ocular  movements  were  normal.  The  pupils  were  unequal 
and  reacted  neither  to  light  nor  accommodation.  The  fun- 
dus of  the  eye  showed  no  lesion.    Visual  perception  alx)lished 
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in  both  eyes.  He  had  severe  ancl  continuous  headaches. 
Later  slight  optic  neuritis,  then  atrophy  of  the  disc.  In 
the  beginning  no  naso-pharyngeal  disturbance,  later  puru- 
lent discharge  from  the  nose  and  appearence  of  pedunculated 
tumors  on  the  pituitary  membrane.  Paralysis  of  the  oculo- 
motor nerves.  Ptosis,  exophthalmos  from  intraorbital  tu- 
mors. Death  one  year  after  the  commencement  of  the  af- 
fect'on  from  broncho-pneumonia.  Autopsy :  Primary  epi- 
thelioma of  the  spheno'dal  sinus  with  dilatation  of  the  sinus.  In- 
vasion by  the  neoplasm  of  the  body  of  the  sphenoid,  of  the 
optic  nerves,  and  of  the  ch'asm.  Xeoplasmic  prolongation 
into  the  orbit,  the  maxillary  sinuses  and  the  ethmoidal  cells. 
Invasion  of  the  orbital  surface  and  the  frontal  convolutions. 
Broncho-pneumonia.  As  will  be  seen,  there  were  several 
symptoms  somewhat  analogous  in  this  case  to  the  one  re- 
ported by  me,  and  I  doubt  not  that  if  the  uremic  condition 
had  not  intervened  and  caused  death  the  tumor  in  my  own 
case  would  have  extended  and  produced  very  much  the  same 
chain  of  symptoms.  '  It  is  also  noteworthy  that  death  in  T)t. 
Morax's  case  was  attributed  to  broncho-pneumonia  and  not  to 
the  tumor  itself.  Morax  also  refers  to  a  case  of  carcinoma 
of  the  sphenoidal  sinus  described  by  Albert  in  his  Lehrbuch 
der  Chirurgie,  in  which  he  says :  "Affections  of  the  sphenoidal 
sinus  are  not  commonly  manifested  by  the  recognizable  signs. 
I  once  saw  the  sphenoid  sinus  completely  filled  with  a  decom- 
posing carcinomatous  mass  without  the  slighest  symptom 
having  been  observed  during  life."  Morax  thinks  that  this 
case  was  nothing  more  than  an  empyema  of  the  sphenoidal 
sinus  and  he  closes  with  this  significant  remark:  "We  see, 
therefore,  that  documents  are  completely  lacking  and  we  must 
be  content  to  record  cases  until  a  sufficient  number  are 
brought  together  to  enable  us  to  sketch  the  principal  clinical 
symptoms  which  will  lead  to  a  recognition  of  neoplasms  orig- 
inating in  the  sphenoidal  sinus."  The  question  as  to  the  in- 
volvement of  the  sphenoidal  sinus  with  an  abscess  or  adven- 
titious growth  without  at  the  same  time  aflfecting  the  optic 
nerves,  is  an  exceedingly  interesting  question,  especially  since 
of  late  years  more  attention  has  been  given  to  the  pathologi- 
cal involvement  of  this  sinus  by  both  oculist  and  rhinologist. 
Considerable  original  work  on  this  question  has  been  done  by 
Onodi  and  Eversbuch  in  Germany.     In  a  very  extensive  ar- 
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tide  accompanied  by  anatomical  plates,  Professor  Onodi  has 
gone  very  thoroughly  into  this  question  and  has  published 
the  same  in  the  December,  1904,  issue  of  the  British  Journal 
of  Laryngology.  I  shall  take  the  liberty  of  quoting  freely 
from  this  monograph. 

In  this  article.  Prof.  Onodi  has*  undertaken  to  show  the 
close  anatomical  relationship  between  the  optic  nerve  and  the 
posterior  accessory  sinuses,  especially  the  sphenoid,  and  also 
from  this  anatomical  relationship  any  disturbance  of  vision 
is  likelv  to  occur  when  these  sinuses  are  the  seat  of  very  se- 
vere patliolosr'cal  changes,  such  as  abcesses,  adventitious 
growth  In   numerous  dissections    Prof.   Onodi    found 

that  there  \va>  a  great  variation  in  these  relations  and  has  thus 
summarized  his  findings: 

1.  The  optic  canal  may  be  formed  on  both  sides  by  the 
sphenoidal  cavities. 

i.  The  optic  canal  may  be  connected  on  both  sides  with  the 
iiKist  posterior  ethmoid  cells   only. 

:5.  The  optic  canal  may  be  formed  on  one  side  by  the  sphe- 
noidal cavity,  on  the  other  by  the  most  posterior  ethmoidal 

The  optic  canal  only  on  one  side  may  be  related  either 
u  ith  the  sphenoidal  cavity  or  with  the  posterior  ethmoidal  cell. 

.5.  The  optic  canal  may  be  related  on  one  side  both  with 
the  sphenoid  cavity  and  with  the  posterior  ethmoid  cavity. 

<».  The  optic  canal  may  be  related  neither  with  the  sphe- 
111  lid  nor  with  the  posterior  ethmoid  cavity. 

From  this  summary  it  will  be  seen  that  the  optic  canal 
when  seen  in  the  close  relationship  with  the  sphenoidal  cavity 
or  the  posterior  ethmoidal  cells,  is  always  in  imminent  danger 
•  t  injury  with  a  consequent  involvement  of  the  optic  nerve 
should  these  sinuses  become  affected.  However,  it  must  be 
borne  in  mind  that  it  takes  very  gross  pathological  lesions  of 
these  sinuses  to  cause  injury  to  the  optic  nerve,  and  fortunately 
when  such  lesions  or  abscesses  do  occur,  they  always  have  a 
tendency  to  drain  themselves  through  their  natural  openings 
into  the  naso-pharynx  and  nose  rather  than  to  empty  them- 
selves above,  forward  and  outward  into  the  orbital  cavity. 

Merger  and  Tyrmann  have  published  a  monograph  on  the 
connection  between  diseases  of  the  sphenoid  cavity  and  blind- 
ness.    Up  to  1886  they  had  collected  23  cases  only  from  the 
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literature,  and  Onodi  remarks  that  "since  that  date  very  little 
has  been  written  in  text-books  of  the  eye  and  nose,  as  to  the 
diseases  of  the  spheno'dal  cavity,  producing  by  its  close  rela- 
tionship with  the  optic  nerve,  blindness  and  nasal  defects." 
The  important  fact  was  established  by  Berger  and  Tyrmann  in 
the:r  stat'stics  that  "no  defect  in  vision  has  been  shown  in  a 
number  of  cases,  during  the  whole  course  of  the  affection  of  the 
sphenoidal  cavities,  in  caries  or  in  the  growth  of  a  tumor,  up 
to  the  death  of  the  patient."  Consequently  in  making  a  diag- 
nos's  of  the  involvement  of  the  sphenoid  cavity  with  some 
pathological  condition  we  should  never  wait  until  the  optic 
nerve  has  become  involved,  as  that  always  shows  an  exten- 
sion of  the  process  to  a  point  where  treatment  will  prove  of 
but  little  avail. 

Should  the  optic  nerve  become  involved  as  the  result  of 
such  pathological  conditions,  it  is  usually  an  optic  neuritis 
and  that  too  unilateral. 

Lapersonne  has  this  to  say :  "Optic  neuritis  is  rarely  seen 
in  inflammation  of  the  frontal  sinus,  more  often  in  inflam- 
mation of  the  maxillary  or  ethmoid,  but  is  produced,  if  at  all, 
by  inflammation  of  the  sphenoid  sinus.  A  chief  character- 
istic of  neuritis  due  solely  to  sinus  inflammation,  is  that  it  is 
unilateral.  Although  strictly  speaking  both  nerves  may  be 
affected  in  the  optic  canal  by  the  inflammation  of  both  sphe- 
noidal sinus,  a  double  edematous  neuritis  ought  rather  to 
make  one  think  of  an  intracranial  process." 

It  is  not  surprising  that  in  the  case  here  reported  by  me,  the 
optic  nerve  was  not  involved  although  there  was  marked  ex- 
ophthalmos, protrusion  into  the  naso-pharynx,  etc.,  because  the 
post-mortem  examinations  findings  in  other  similar  cases  show 
the  rarity  of  such  an  involvement.  For  instance,  Onodi  says 
"Post-mortem  examinations  show  that  tumors  in  the  region 
of  the  body  of  the  sphenoid  leave  the  optic  nerve  intact." 
Reinhardt  has  reported  that  in  case  of  cancer  of  the  upper 
jaw,  the  bones  of  the  cranium  being  greatly  thinned  by  caries, 
the  body  of  the  sphenoid  being  so  softened  that  it  could  be 
cut  away  with  a  knife,  the  post-mortem  findings  showed 
that  the  optic  and  olfactory  nerves  were  normal. 

Ponfick  mentions  a  case  where  "a  sarcoma  had  originated 
in  the  body  of  the  sphenoid,  and  the  optic  nerve,  though  in- 
volved in  the  tumor,  was  normal."     Onodi  savs  that  he  and 
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Schmidt-Rimpler  have  reported  cases  which  show  that  "in 
cases  of  sarcorm  -*  'he  «;phennid.  ^v>th  optic  nerves  may  re- 
!nain   intact." 

Even  cases  have  Itcen  reported  where  severe  suppuration  of 
the  sphenoidal  cavity  has  occurred  with  the  simultaneous  de- 
struction of  the  bone,  and  yet  there  was  no  disturbance  of 
V!-»i(in, 

r.aratroux  describes  a  case  in  which  a  large  part  of  the 
sphenoid  was  extruded  through  the  nose  without  any  conse- 
([uent  interference  in  vsion.  Hajelc  saw  in  several  cases, 
considerable  syphilitic  affection  of  the  anterior  wall  of  the 
-^phenoid  cavity  without  any  special  optic  nerve  symptoms. 
Flatau  records  26  cases  of  empyema  and  caries  of  the  sphe- 
noid cavity,  but  mentions  no  interference  with  the  sight. 

Foucher  also  describes  a  case  of  a  girl  15  years  old,  where 
necrosis  of  the  turbinate  bodies  and  sphenoids  were  found, 
where  the  patient  died  and  yet  the  vision  was  not  affected. 
Dr.  Hinkle  has  reported  20  cases  of  sphenoidal  empyema 
treated,  where  there  was  no  involvement  of  the  eyes. 

In  studying  the  literature  of  diseases  of  the  sphenoidal 
>'nus.  it  would  seem  to  be  the  exception  for  the  eyes  to  be  in- 
volved even  in  the  most  severe  pathological  conditions. 

This  subject  is  certainly  one  of  great  importance  and  the 
-tudy  of  it  still  in  its  infancy,  so  that  we  must  have  a  report 
of  every  pathological  condition  which  will  aid  us  in  the  elu- 
cidation of  this  subject.  .-Ks  Prof.  Onodi  says  in  concluding 
his  article  from  which  I  have  freely  quoted :  "I  have  put 
lo'^'ethcr  on  the  basis  of  my  investigations,  all  the  material 
at  my  disposal,  to  explain  the  present  day  position  of  the 
question,  to  point  to  this  question  waiting  for  solution,  to 
draw  general  attention  to  this  interesting  and  important  sub- 
ject. Whilst  I  commend  these  questions  to  the  special  at- 
tention of  the  ophthalmologists,  I  shall  hope  that  the  joint 
rhinological  and  ophthalmological  study  of  this  subject,  in 
many  respects  still  unknown,  will  lead  to  successful  enlighten- 
ment." 
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The  Operative  Treatment  of  Purulent  Meningitis  Following  Inflam- 
mation of  the   Labyrinth. 

WiTTMAACK,  Jena  (Miinch.  med.  Wochenschr.,  No.  47, 
1908),  shows  that  all  cases  of  meningitis  following  inflamma- 
tion of  the  labyrinth  are  not  necessarily  fatal  if  properly  dealt 
with.  In  two  of  his  cases  where  the  diagnosis  was  confirmed 
by  spinal  punction,  the  Neumann  labyrinth  operation,  followed 
by  a  free  incision  of  the  cerebellar  dura  from  the  sinus  to  the 
porus  acusticus,  resulted  in  recovery.  Great  weight  is  laid 
upon  early  diagnosis,  spinal  punction,  radical  operation  and 
incision  of  the  dura, 

Horn. 

The  Use  of  Pyocanase  in  Acute  Suppuration  of  the  Middle  Ear. 

Leuwer,  Bonn.  With  this  new  preparation,  here  in  Ger- 
many so  widely  experimented  with  as  a  treatment  for  angina, 
diphtheria,  etc.,  Leuwer  found  that  his  results  were  not  better 
than  by  the  usual  methods  with  boric  acid.  Complications 
were  not  prevented  and  cases  came  finally  to  operation  in  the 
usual  number. 

Horn. 

The  Treatment  of  Traumatic   Defects   of  the   Lobe  of  the   Ear  by 
Means  of  Plastic  Methods,' 

Schmieden,  Berlin  {Berlin.  kUn.  Wochenschr.,  No.  31, 
1908).  In  the  case  of  a  boy  with  entire  loss  of  the  external 
ear  the  author  successfully  built  a  new  ear  by  the  following 
series  of  operations,  fourteen  days  apart: 

1.  Excision  of  cartilage  from  the  right  ribs  and  free  im- 
plantation under  the  skin  of  the  breast, 

2.  Enveloping  the  cartilage  with  the  skin  of  the  breast,  in 
the  general  form  of  the  ear, 

3.  Formation  of  a  long  flap  with  the  base  in  the  region  of 
the  clavicle.     The  flap  was  then  turned  up  and  sewn  in  place. 

4.  The  base  of  the  flap  was  cut  through  and  the  breast 
scar  made  smaller. 

Horn. 
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Rosenmueller's    Fossae   and   Their    Importance   ir\  Relation   to   the 

Middle.  Ear. 

i..,  .-.  .  .  Emerson,  Boston  {Boston  Med.  and  Surg. 
Jour.,  April  23.  1908).  A  further  study  of  one  hundred  cases 
in  adults,  "-howing  the  relation  of  Rosenmueller's  fossae  to 
clist.'a--c<l  conditions  of  the  middle  ear,  confirm  the  conclusions, 
\  :z.  : 

1.  Paiiiologic  amounts  of  l\inpli(ji«l  tissue  are  present  in 
Rosenmueller's  fossae  in  a  large  number  of  cases  of  chronic 
secretor>-  and  suppurative  ears. 

2.  This  cannot  be  detected  with  certainty  by  posterior 
rhinoscopy  alone,  even  where  a  good  view  of  the  vault  is  ob- 
tainable. 

3.  In  every  chronic  case  there  should  be  a  routine  digital 
examination. 

4.  Where  much  tissue  has  been  found  and  removed,  the 
process  of  healing  should  be  watched  that  no  fibrous  bands 
form. 

5.  It  is  possible  in  a  large  majority  of  cases  to  p>redict  the 
involved  ear  by  the  condition  of  the  corresponding  fossa. 

0.  Results,  where  after-treatment  is  followed,  are  particu- 
larly good  in  removing  abnormal  sensations,  restoring  uniform 
hearing  without  fluctuations  in  the  partial  or  complete  relief 
of  tinnitus,  and  in  the  prevention  of  recurring  salpingitis. 

T.  If  directions  are  given  to  blow  one  side  of  the  nose  at 
a  time  and  carefully,  the  affected  tube  is  no  more  apt  to  be 
infected  later  than  its  fellow. 

Outside  of  the  cases  of  otitis  media  suppurativa  chronica, 
the  symptoms  are  associated  with  chronic  secretory  ears  hav- 
ing the  following  definite  symptoms:  StuflSness,  fluctuating 
hearing,  low  pitched  tinnitus  and  recurring  unilateral  salpin- 
gitis. There  is  no  age  limit,  and  under  the  above  conditions 
■t  i-  almost  invariably  present. 

Richards. 

The  Treatment  of  Acute  Catarrh  of  the  Middle  Ear. 

W'ai.b.  r.onn  { Deutsch.  medicin.  IVochenschr.,  No.  47, 
1008).  In  the  course  of  a  paper  on  this  subject,  the  author 
drives  another  nail  into  the  coffin  of  Bier's  method  of  the 
treatment  of  purulent  ear  disease  and  mastoiditis  by  means  of 
passive  hyi>eremia.  Based  on  the  study  of  twenty  cases.  Pro- 
fessor Walb  is  at  one  with  almost  every  other  specialist  in 
Germany,  that  the  rubber  cravat  in  this  condition  is  about  as 
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safe  as  a  stick  of  dynamite  in  the  hands  of  a  child.  Keppler, 
who  was  a  sufgical  assistant  of  Bier's  and  not  a  trained 
otologist,  published  the  first  paper  on  the  subject,  and  was  fol- 
lowed by  Eschweiler  of  Bonn,  who  also  in  his  first,  but  more 
especially  in  his  latest  paper,  led  the  otologic  world  to  believe 
that  in  the  treatment  of  mastoiditis  the  knife  was  to  be  rele- 
gated to  the  ash-barrel,  and  that  the  millennium  in  the  treat- 
ment of  th's  disease  had  been  reached  by  the  use  of  the  elastic 
neck-band. 

It  soon  appeared  that  in  other  parts  of  Germany,  men  un- 
influenced by  local  conditions,  were  unable  to  obtain  any  such 
brilliant  results,  and  reports  of  deaths  from  thrombosis  of  the 
sinus  and  unfavorable  operative  conditions  followed  one  other 
in  rapid  succession.  Not  until  the  present  paper  appeared  was 
it  shown  that  these  twenty  cases  studied  in  Bonn  during  1905- 
06  were  as  unfavorable  as  the  others,  and  on  account  of  the 
dangerous  conditions  which  followed  this  method  of  treatment 
the  author  suggested  that  it  should  only  be  carried  out  in  a 
hospital  under  trained  eyes. 

Horn. 

Purulent  inflammation  of  the  Inner  Ear. 

Uffenorde,  .Gottingen  {Medhin.  Klinik.,  No.  39,  1908.) 
In  a  clinical  lecture  he  reviews  clearly  the  diagnostic  difficul- 
ties of  varying  grades  of  inflammations  in  the  cochlea  and 
semicircular  canals.  He  claims  that  labyrinth  inflammations 
occur  in  1  per  cent  of  all  middle  ear  inflammations  or  more 
commonly  than  sinus  phlebitis,  meningitis  and  brain  abscess 
together.  The  paths  of  infection  in  the  order  of  their  com- 
monness are  the  prominence  of  the  lateral  semicircular  canal, 
the  oval  window,  the  round  window  and  the  promontory.  He 
believes  that  in  one  case  the  Fallopian  canal  acted  as  the  path 
of  the  infection.  The  experience  of  the  last  ten  years  seems 
to  have  settled  beyond  a  doubt  that  the  cochlea  alone  is  con- 
cerned in  the  perception  of  sound,  while  the  vestibular  ap- 
paratus concerns  itself  with  the  ataxic  function  alone.  The 
physiologist  Hensen  alone  clings  to  the  old  theory  that  the 
vestibular  apparatus  is  connected  with  the  function  of  hear- 
ing. He  casts  some  doubt  on  the  methods  of  Barany,  claim- 
ing to  have  had  cases  of  undoubted  defects  in  the  semicir- 
cular canal  system,  where  he  was  able  to  produce  caloric  ro- 
tary and  galvanic  nystagmus.     (See  Annals  for  Dec,  1907, 
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Baranv.    •.Mttli  I'xamination  of  the  Semicircular  Ca- 

nals.") The  diagnosis  of  purulent  inflammation  of  the  labyrinth 
i*  of  very  great  importance.  The  mortality  from  non-operated 
cases  is  vcr>'  high.  If  in  these  cases  the  symptoms  of  laby- 
rinth irritation  do  not  quickly  disappear  by  conservative  meth- 
ods, we  must  proceed  at  once  to  operation.  The  mere  deter- 
mination, however,  of  a  labyrinth  inflammation  is  not  in  itself 
an  indication  for  the  labyrinth  operation,  or  even  the  radical 
operation.  A  local  inflammation  can  take  place  in  one  part 
of  the  labyrinth  and  be  cured  without  involvement  of  the  whole 
structure.  His  indications  for  labyrinth  operation  are 
when  meningitis  serosa,  deep-seated  extradural  abscess,  or 
cerebellar  abscess  complicate  the  labyrinth  inflammation.  A 
purulent  meningitis  determined  by  the  lumbar  puncture  is  not 
now  a  contraindication.  The  invasion  of  the  internal  ear  by 
a  cholesteatoma  or  a  tuberculous  process  is  a  distinct  indica- 
tion. In  other  cases  our  individual  e;cperience  and  the  results 
of  the  previous  radical  operation  must  determine  the  course 
of  events.  In  closing  he  gives  his  own  method  of  total  abla- 
tion of  the  labyrinth  by  means  of  a  preliminary  laying  bare 
of  the  facial  nerve  in  its  Fallopian  canal. 

Horn. 

The  Modern  Method*  of  Investigating  the  Vestibular  Apparatus  and 
Their  Practical   Meaning. 

B.\R.\NV,  Wien  (Medic.  Klimk.,  No.  00,  1908).  In  the 
An.vals  for  December,  1907,  this  well  known  investigator  de- 
scribed, for  the  first  time  in  English,  his  newly  discovered 
methods  of  examining  the  labyrinth.  In  the  present  paper  he 
lays  more  weight  on  the  side  which  appeals  to  the  general 
practitioner  and  shows  how  a  careful  observation  of  eye 
in  >tagmus,  in  cases  where  dizziness,  vomiting  or  nausea  seem 
to  arise  from  a  genital  trouble  or  a  stomach  complaint,  might 
save  the  physician  from  making  a  terrible  mistake  and  sacri- 
ficing the  life  of  the  patient.  The  value  of  the  method  in 
medico-legal  investigations  is  also  shown  and  how  a  proper 
use  of  the  same  would  exclude  all  simulated  dizziness  on  the 
part  of  the  patient.  For  a  full  elucidation  of  this  most  im- 
portant subject,  the  reader  is  referred  to  the  original  mono- 
graph. "Barany — Physiologie  und  Pathologic  des  Bogen- 
gang-.-\pparates."  Faanz  Deuticke,  Wien.  Price,  Marks  2.50. 
(Bound  in  paper.) 

Horn. 
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II. — NOSE. 

The  Operative  Treatment  of  Nasal   Septum   Deformities. 

Krktschmann,  Magdeburg  (Mitcn.  mcd.  Wochenschr.,  No. 
41,  1908),  proposed,  at  the  last  annual  meeting  of  the  German 
Otological  Society,  to  substitute  for  the  ordinary  submucous 
septum  operation,  a  proceeding  of  such  surgical  magnitude, 
that  the  paper  was  not  regarded  at  all  seriously.  By  gaining 
access  to  the  nose  through  the  mouth,  that  is  by  making  a 
long  incision  under  the  upper  lip,  raising  up  the  periosteum 
to  the  apertura  pyriformis,  making  a  circular  incision  of  the 
mucous  membrane  in  both  nostrils  and  with  a  strong  retractor 
pulling  this  portion  of  the  face  up  over  the  nose,  the  author 
claims  *to  have  a  freer  access  to  the  septum  than  is  possible 
even  by  the  Freer  submucous  method !  A  claim  that  hardly 
anyone  would  deny  him.  That  a  general  narcosis  must  be 
used,  that  "usually  severe  hemorrhage  takes  place,"  to  be  con- 
trolled, as  the  author  recommends,  by  a  combination  of  artery 
forceps,  compression,  H^  O.,  and  various  astringent  pow'ders, 
as  well  as  adrenalin,  are  mere  details.  The  author  found 
the  intubation  narcosis,  of  Kuhn,  with  a  tight  tampon  in  the 
nasopharynx  the  safest  and  prevented  the  aspiration  of  most 
of  the  blood.  The  cut  is  carefully  sewed  up,  rubber  drains 
are  inserted  in  IxDth  nostrils  and  the  patient  remains,  under 
favorable  conditions,  in  bed  for  "3-4  days."  There  is  a  se- 
vere swelling  of  the  face  and  eyelids  in  a  few  days,  the  patient 
keeps  a  stiff  upper  lip  for  some  time,  but  the  end  result  is 
satisfactory. 

For  additional  details,  we  refer  the  reader  to  the  original. 

Horn. 

Methods  of  Transillumination   of  the  Sinus   Frontalis  and   Antrum 

of   Hiflhmore. 

VoHSEN,  Frankfurt  {Berlin,  klin.  Wochenschr.,  No.  28, 
1908),  describes  his  new  transillumination  lamp,  which  con- 
tains a  rheostat  in  the  handle.  In  comparing  the  two  sides, 
he  first  investigates  the  healthy  sinus  and  noting  the  amount 
of  current  necessary  for  a  clear  outline,  uses  the  same  amount 
of  current  for  the  other  side.  If  now  a  clear  outline  is  not 
obtained  and  more  current  is  necessary,  he  is  in  a  position  to 
look  with  suspicion  on  the  darkened  sinus.     His  technic  seems 
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to_be  a  distiiict  advance  over  the  ordinary  hapi>y-j;o-Iucky 
methods  which  has  tliroun  ^luli  .li-rrtt1!t  on  the  vah:e  of  trans- 
illumination. 

Horn. 

The  Use  of  Potassium  lodid  in  Diseases  of  the  Accessory  Cavities. 

Mkmpel  {Berlin,  nwd.  ll'ochcnschr.,  Xo.  31«.  p.  KGi),  1908) 
'  :i«;  had  good  results  in  acute  as  well  as  in  chronic  cases  by 
the  use  of  potassium  iodid.  Its  value  in  these  conditions, 
although  perhaps  but  little  noted  in  the  literature,  has  long 
1k.-cii  kn. 'un.  aii'I  it  i-  by  no  means  new. 

Horn. 

The  Value  of  the  X-Bays  in  Rhinology. 

ScHEiER,  Berlin  (Deut.  med.  Wochcnschr.,  Xo.  41,  p.  1767, 
ir>08).  In  a  paper  read  before  the  International  Rhino- 
I.ar\-ngological  Congress  in  Vienna,  1908,  the  author  shows 
the  place  the  Rontgen  photography  holds  in  the  diagosis  of 
d'-ta-c'^  of  the*  accessory  sinuses.  Unfortunately,  with  other 
authurs.  he  belittles  the  value  of  transillumination,  and  fails 
t«)  mention  the  fact  that  such  a  thing  as  a  suction  apparatus 
exists.  Surgeons  were  able  to  diagnose  fractures  before  the 
advent  of  the  X-ray ;  and  rhinologists,  who  are  not  always  in 
a  position  to  have  a  photograph  made,  are  still  able  to  recog- 
nize the  absence  of  a  frontal  sinu-.  without  an  unnecessar\- 
operation. 

Horn. 

The    Relation    Between    Diseases   of  the    Nose,   With   its    Accessory 
Cavities,  the   Nasopharyngeal  Cavity  and  the   Eye. 

KiMNT.  Bonn  {Deut.  rned.  IVochenschr.,  No.  37,  1908). 
In  the  International  Laryngo-Rhinological  Congress  at  Vienna, 
last  year,  the  author  of  our  present  methods  of  radically  com- 
bating the  pyogenic  diseases  of  the  frontal  sinus  and  ethmoid 
labyrinth,  discussed,  under  the  above  title,  a  .subject  of  vast 
importance,  and  shows  how  closely  bound  together  is  the  work 
of  the  rhinologist  and  laryngologist.  It  is  impossible  to  here 
review  in  detail  all  of  the  interesting  points  brought  out  in  this 
long  paper;  the  mechanical  and  circulatory  disturbances  of 
the  eye,  with  its  changes  in  conjunctiva  and  cornea;  the  in- 
flammatorj'  intraocular  diseases ;  the  influence  on  glaucoma ; 
on  Basedow's  disease;  the  retinal  changes,  especially  retinal 
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detachment ;  the  remarkable  changes  in  the  field  of  vision  for 
red  and  green  which  occurs  in  almost  every  case  of  acute  and 
chronic  accessory  sinus  disease,  are  matters  which  deserve  most 
careful  study. 

Horn. 

The  Diagnosis  and  Treatment  of  Suppurative  Conditions  of  the  Ac- 
cessory Sinuses. 

Martens  {Deutsche  medicinische  Wochenschrift,  January 
28,  1909).  The  experience  of  the  physician  in  regard  to  the 
frequency  of  diseases  of  the  accessory  nasal  sinuses  differs 
very  decidedly  from  the  pathologic  findings  at  autopsy.  At 
autopsy  diseased  conditions  of  the  sinuses  are  found  much 
more  frequently  than  was  suspected  during  life.  One  reason 
for  this  is  that  many  suppurative  processes  of  the  sinuses 
cause  so  little  suffering  that  the  patient  does  not  seek  the  ad- 
vice of  a  physician.  In  certain  cases  also  the  diagnosis  presents 
many  difficulties. 

Aids  to  the  diagnosis  of  affections  of  the  accessory  sinuses 
have  increased  very  much  during  the  past  few  years.  Trans- 
illumination and  skiagraphy  are  of  the  greatest  service.  Trial 
punctures  of  the  antrum  of  Highmore  are  made,  and  the  naso- 
frontal duct  is  made  more  patulous  so  that  pus  in  this  region 
can  be  more  readily  detected. 

The  ethmoid  cells  offer  the  greatest  difficulties  to  intranasal 
manipulations. 

In  ethmoid  disease,  unless  pus  can  be  seen  coming  directly 
from  the  cells,  repeated  examinations  may  be  necessary  to 
make  a  diagnosis,  and  if  the  patient  and  physician  lack  the 
necessary  amount  of  patience,  many  cases  of  ethmoiditis  may 
be  overlooked. 

The  subjective  light  reflex,  and  skiagraphs  may  point  to 
the  disease,  but  after  all,  the  surest  indication  is  the  presence 
of  pus  in  the  nose. 

In  cases  in  which  no  pus  can  be  found  on  nasal  examina- 
tion the  suction  method,  which  has  been  advocated  by  certain 
authors  for  years,  will  draw  out  even  the  smallest  quantity 
of  pus.  This  is  particularly  true  in  disease  of  the  ethmoid 
cells. 

The  writer  recommends  for  this  purpose  the  use  of  a  spe- 
cially constructed  pump  with  a  vacuum  meter,  w-ith  which  a 
uniform  pressure  can  be  maintained. 
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He  has  been  able  to  demonstrate  the  presence  of  pus  in  cer- 
tain cases  in  which  absohitely  none  could  be  found  in  the  nose 
Ix'fore  the  suction  pump  was  used.     It  is  particularly  useful 
II  disease  of  the  posterior  ethmoid  cells  and  sphenoidal  sinus, 
I. mrlitions  often  presentiujs^  great  diagnostic  difficulties. 

is  also  of  great  value  in  the  treatment  of  suppurative 
aiicctions  of  the  sinuses.  The  main  object  of  the  treatment  in 
acute  ca<e<;  is  to  get  the  pus  out  of  the  sinuses :  and  this,  the 
aut!u  ;  can  be  readily  accomplished  with  the  suction 

punij». 

Theisen. 

The  Sphenoidal  Sinus;  a  Study  Based  on  the  Examination  of  Eighty* 
five  Specimens. 

J\-.  A.  Gibson.  Buffalo  {Jour.  A.  M.  A..  December  19, 
1I'U8).  The  transverse  diameter  is  slightly  greater  than  the 
antero-posterior :  when  the  expansion  of  the  air  chamber  takes 
[)lace  in  the  anterior  direction,  it  usually  does  so  as  enlarged 
l)(>stcrior  ethmoid  cells.  The  average  antero-posterior  diameter 
n\  ^\  specimens  was  23,25  mm  (24/25  inch)  ;  transverse  diam- 
eter of  TO  specimens  was  29  mni  (1  3/16  inch):  vertical 
<l'ameter  of  To  specimens  was  18  mm  (3/4  inch).  Thickness 
of  anterior  wall  averaged  .25  to  .50  mm  (1/100  to  1/50  inch)  : 
the  roof  varies  from  .25  mm  to  1  mm  and  over,  rarely  2  mm : 
the  floor  is  usually  thicker  than  either  of  the  other  boundaries, 
being  always  thickest  posteriorly  and  ranging  from  .25  mm  to 
9  nmi  (1/100  to  almost  1/3  inch).  The  thickest  part  of  the 
posterior  wall  is  always  found  on  the  same  level  as  the  floor: 
this  wall  varies  in  thickness  from  .25  mm  to  10  mm  (1/100  to 
V/5  inch).  The  anterior  wall  of  the  sinus  usually  projects  in 
front  of  a  plane  drawn  vertically  through  the  hamular  pro- 
cesses. The  bony  wall  between  the  optic  foramen  and  the 
>inus  is  very  thin,  varying  from  ,25  mm  to  1  or  2  mm.  In 
eighty  specimens  the  distance  between  the  anterior  wall  of  the 
sinus  and  the  anterior  nasal  spine  varied  from  45  mm  to  Tl 
mm.  the  average  being  5T  mm  (2  1/2  inches). 

The  lamina  separating  the  two  sinuses  may  be  displaced 
cither  to  the  left  or  right  and  is  frequently  obl-quely  placed: 
no  communication  was  found  between  the  sinuses.  The  least 
distance  from  the  anterior  nasal  spine  to  the  posterior  wall  of 
the  sinus  is  57  mm  (2  1/8  inches).     An  instrument  may  be 
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inserted  to  this  distance  without  fear  of  entering  the  cranial 
cavity. 

Richards. 

The  Present  Status  of  The  Radical  Operation  for  Empyema  of  th« 
Sphenoid    Sinus. 

Ross  Hall  Skillern,  Philadelphia  (Jour.  A.  M.  A.,  Decem- 
ber 19,  1908).  A  modified  hook  for  opening  the  ostium 
sphenoidale  and  a  modification  of  the  Hajek  bone  forceps  are 
used.  After  cocain  anesthesia  with  20  per  cent  solution  and 
adrenalin  the  posterior  half  of  the  middle  turbinate  is  removed 
with  scissors  and  cold  snare :  the  posterior  ethmoid  cells  are 
then  broken  through  with  Hajek's  ethmoid  hook,  the  debris 
being  removed  with  a  conchotome  or  similar  instrument.  The 
ostium  being  visible,  the  evulsor  is  introduced  and  the  ostium 
opened  8-10  mm.  in  diameter.  The  bent  forceps  of  Hajek  are 
now  used  and  as  much  bone  removed  as  is  necessary  to  ensure 
a  permanent  opening,  which  should  reach  to  the  floor  of  the 
sinus.  Granulations,  if  present,  should  be  let  alone  for  two 
weeks,  when  if  they  have  not  subsided  under  free  drainage 
they  may  be  curetted,  but  never  on  the  superior  and  lateral 
walls. 

Richards. 

Ill — LARYNX. 

Isolated  Paralysis  of  the  Musculus  Rectus  Externus  With  Purulent 
Middle   Ear  Disease  on  the  Same  Side. 

Peyser,  Berlin  (Berlin,  klin.  IVochcnschr.,  No.  26,  1908). 
Based  on  a  study  of  his  own  case  and  others  gathered  from 
the  literature,  the  author  comes  to  the  conclusion  that  paralysis 
of  the  abducens  takes  place  from  the  purulent  middle  ear 
disease,  per  contiquitatem,  by  way  of  the  soft  parts. 

Horn. 

Fundamental    Principles    in    the   Treatment    of   Laryngeal    Tubercu- 
losis. 

BouRACK  (Archives  Internationales  de  Laryngologie,  July, 
1908,  to  January,  1909)  begins  by  speaking  of  the  number  of 
articles  which  have  appeared  upon  this  subject  in  the  last  five 
years  and  of  certain  new  procedures  which  have  to  a  certain 
extent  taken  the  place  of  the  older  methods.     He  refers  to  the 
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tcach'ng^  of  only  i\Miii\-five  years  ago,  tn.u  laryngeal  tubercu- 
losis was  an  incurable  infection.  The  surgical  treatment  has 
been  bitterly  oppose*!  and  for  a  long  time  practiced  by  only 
a  few  men.  T<xiay,  with  more  or  less  restrictions,  it  is  em- 
ployed in  the  majority  of  clinics.  There  arc  indeed  even 
partisans  of  exo-laryngeal  methods,  "laryngotomy,  laryngect- 
omy, partial  or  complete,  and  tracheotomy."  In  the  last  few 
years  there  have  been  repeated  in  the  foreign  press  new, 
skeptical  views  on  the  treatment  of  laryngeal  tuberculosis. 
Today  there  is  certainly  neither  the  doubt  and  despair  of  1870 
and  IHHO  nor  the  enthusiasm  of  1800  on  the  subject.  One  can 
now  make  his  examination  without  partiality.  Above  all  we 
can  actually  assert  as  proved  the  view  that  laryngeal  tubercu- 
losis ought  to  be  treated  energetically  as  a  local  aflfection  and 
that  we  ought  not  to  confine  ourselves  to  treatment  of  the 
lungs,  nor  to  a  belief  that  a  physico-dietetic  treatment  is  suf- 
ficient. Great  attention  should  be  paid  to  the  condition  of  the 
lungs.  The  observations  of  the  last  ten  years  show  that  pul- 
monary tuberculosis,  especially  fibroid  forms,  can  be  healed ; 
nevertheless  the  lesion  of  the  larynx  is  an  independent  one  as 
is  shown  by  the  fact  that  we  can  get  healing  here  while  the 
disease  in  the  lurtgs  advances.  This  destroys  the  argument 
of  those  who  say  all  that  is  required  is  to  get  the  pulmonary 
condition  -lietter.  It  must  not  be  forgotten  that  laryngeal  af- 
fection left  to  itself  has  a  tendency  to  progress  and  spon- 
taneous healing  is  a  great  rarity.  In  the  majority  of  the 
most  important  clinics  of  the  world  the  choice  of  medical  or 
surgical  remedies  varies  with  the  condition  in  the  particular 
case.  Medical  treatment  is,  however,  insufficient,  as  we  do 
not  know  of  any  ipedical  specific  against  it.  No  one  has  any 
longer  the  faith  in  lactic  acid,  menthol,  etc.,  which  he  formerly 
had.  Krause,  the  discoverer  of  lactic  acid,  today  recommends 
intravenous  injections  of  betol.  While  energetic  applications 
of  lactic  acid,  50  or  <5  per  cent  or  even  pure,  or  of  para- 
chloro-phenol  or  phenol-sulforicine  or  the  mixture  of  Bonain 
have  at  times  produced  healing,  at  other  times  they  are  entirely 
jK)werless.  There  arc  today  few  opponents  of  the  surgical 
treatment  of  laryngeal  tuberculosis,  if  one  can  judge  from  lit- 
erature. The  difficulty  is  to  determine  the  precise  indications 
for  its  employment.  We  can  say,  however,  in  general,  that 
the  cases  where  operative  intervention  is  to  be  employed  are 
more  limited  than  was  the  case  ten  years  ago.     The  debut  of 
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laryngeal  tuberculosis  presents  itself  under  such  a  variety  of 
forms  that  no  general  system  of  treatment  can  satisfactorily 
be  established,  each  case  requires  its  own  particular  h'ne  of 
treatment.  Authorities  now  insist  upon  one  feature  which 
cannot  be  overlooked — the  healing  tendency  of  the  organ — it 
is  due  to  this  that  the  curette  or  galvano-cautery  are  a  benefit 
at  times  with  extensive  infiltration  and  at  other  times  are  pow- 
erless against  infiltration  or  against  ulceration  which  does  not 
appear  extensive. 

It  is  on  account  of  this  that  indications  for  operative  inter- 
vention are,  according  to  the  most  recent  authorities,  fixed  in 
such  an  uncertain  manner.  In  general,  however,  the  limits 
have,  in  the  last  years,  been  notably  changed  compared  with 
those  given  hy  Kraiise.  For  example,  Imhofer  does  not  re- 
gard an  advanced  general  condition  and  a  pronounced  local 
process  as  a  contraindication  to  operation,  because,  according 
to  his  opinion,  laryngeal  tuberculosis  is  curable  in  the  ad- 
vanced stages.  Kuttncr  operates  even  when  the  laryngeal 
lesions  are  extensive. 

Bezold  formerly  operated  for  a  bad  general  condition  par- 
ticularly with  the  aim  of  relieving  the  patient  w'hen  suflfering 
from  dyspnea  and  dysphagia,  but  after  a  number  of  failures 
he  has  become  more  prudent  in  the  cho'ce  of  his  cases ;  he  no 
longer  operates  when  the  erosions  are  of  slight  extent,  if  the 
infiltrations  are  not  ulcerated  and  if  the  process  does  not 
present  any  signs  of  rapid  advance.  On  the  other  hand,  he 
haptens  to  operate  in  cases  where  the  infiltration  shows  a  dis- 
tinct ulceration  and  is  commencing  to  advance,  if  there  are 
ulcerated  indurated  borders  and  if  there  is  a  tubercle  under 
the  ulceration.  Contrary  to  Mermod  and  Ciriinwald,  he  does 
not  use  the  galvano-cautery  except  rarely,  never  when  the  in- 
filtration and  inflammation  are  extensive.  From  his  experi- 
ence as  director  of  the  Sanitorium  of  Falkenstem,  he  has  no 
confidence  in  tracheotomy  and  believes  all  cxo-laryngeal  meth- 
ods involve  too  much  risk. 

Gleitsmann  announced  in  1903  the  following  indications  for 
curettage  :  First — primary  laryngeal  tuberculosis.  Second — 
limited  infiltration  and  ulceration.  Third — indurated  infiltra- 
tion of  the  interarytenoid  space  and  infiltration  of  the  ary- 
tenoid cartilage  and  the  false  vocal  chords.  Fourth — in  the 
initial  stages  of  pulmonary  aflfection.  Fifth — in  advanced  pul- 
monary tuberculosis  with  dysphagia,  the  result  of  inflammation 
of  the  arytenoid. 
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Heryng  in  the  first  years  of  his  enthusiasm  operated  even 
iijxin  the  most  advanced  cases,  but  in  recent  years  he  has  be- 
come more  circumsi)ect  and  gives  the  following  indication  for 
operation:  First — tubercles  of  the  epiglottis.  Second- 
chronic  infiltrations  of  the  ix)sterior  wall.  Third — chronic 
tubercles  upon  inflamed  tissues  resisting  other  methods  of 
treatment.  Fourth — affection  limited  to  one  region  of  the 
larynx. 

Krause  operates  also  in  cases  of  diffused  infiltration  of  the 
false  vocal  chords,  posterior  wall  and  epiglottis  and  in  exten- 
sive ulceration  when  there  are  extensive  lesions  in  the  lungs. 

The  Vienna  school  is  in  general  more  conservative  than  is 
the  Berlin  school. 

llajek  does  not  operate  except  when  there  are  very  small 
ulcerations  and  the  general  condition  is  satisfactory. 

At  .the  meeting  of  the  Laryngological  Society  of  London, 
the  majority  of  those  present  expressed  themselves  in  favor 
of  the  endo-laryngeal  methods  in  the  treatment  of  laryngeal 
tuberculosis. 

Semon  regards  perichondritis  of  the  arytenoid  and  edema 
as  contraindications,  and  that  success  is  le-^  liW^ly  where 
there  is  general  inflammation. 

Levy  uses  curettage  in  cases  of  limited  ulceration  and  not 
alone  in  cases  of  ulceration  which  show  a  tendency  to  advance. 
He  advises  excision  in  cases  where  one  can  hope  to  be  able 
to  entirely  remove  the  diseased  part  and  the  galvano-cautery 
in  cases  of  superficial  ulceration  of  small  extent.  Tracheot- 
omy can  be  employed  in  others,  but  never  total  resection. 

Finder  and  -Mexancler,  from  the  clinic  of  B.  Fraenkel, 
recommend  curettage  particularly  in  tubercles  and  ulceration 
of  limited  extent  and  they  regard  advanced  pulmonary  trouble 
as  an  contraindication.  They  never  touch  indurated  infiltra- 
tions on  the  posterior  wall.  The  best  results,  according  to 
Finder,  are  obtained  by  the  use  of  curettage  where  there  are 
ulcerations  of  the  false  and  true  vocal  chords  of  epiglottis. 
Exo-laryngeal  methods  have  not  been  received  with  great 
favor. 

Blumenfeld  reported  fifty- four  cases  of  laryngotomies  per- 
formed for  tuberculosis. 

Gluck,  out  of  two  hundred  and  fifty  cases,  has  done  thirteen 
for  tuberculosis;  in  eleven  of  these  there  was  a  good  result 
obtained. 

Exo-laryngeal  methods  are  recommended  by  many  authors 
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in  cases  of  laryngeal  tuberculosis  in  cases  of  pregnant  women. 
Contrary  to  the  usual  impression,  such  a  condition  in  preg- 
nancy is  not  rare ;  almost  all  the  patients  die  after  confinement. 

Tracheotomy  has  rarely  had  a  favorable  action,  probably 
because  it  was  practiced  too  late. 

Authorities  diflfer  about  the  advisability  of  performing  an 
abortion.  Tracheotomy  has  been  recommended  as  a  thera- 
peutic means  in  laryngeal  tuberculosis  since  18G8. 

M.  Schmidt  in  1897  gave  the  following  indications  for 
tracheotomy :  First — laryngeal  stenosis.  Second — grave  le- 
sions of  the  larynx  if  the  lungs  are  not  seriously  aflfected  in 
the  absence  of  stenosis.  Third — the  rapid  progress  of  the 
disease  before  the  appearance  of  dyspnea.  Later,  Schmidt 
does  not  insist  upon  the  indication  furnished  by  the  lungs. 

Chiari  believes  an  early  tracheotomy  has  a  favorable  effect 
not  only  upon  the  evolution  of  the  laryngeal  affection,  but  also 
upon  the  pulmonary  affection.  Nevertheless  in  adults,  in  spite 
of  the  great  authority  of  Schmidt,  tracheotomy  plays  an  in- 
considerable role  in  the  treatment  of  laryngeal  tuberculosis. 
The  operation  has  been  condemned  by  MacKenzie. 

Kraus^  aserts  that  by  immobilization  of  the  diseased  organ, 
one  can  hope  theoretically  to  obtain  improvement  in  the  local 
condition,  he  has,  indeed,  witnessed  two  favorable  actions. 
These  favorable  results  are,  however,  rare  as  a  rule  when  the 
condition  of  the  lungs  is  advanced.  Generally  when  employed, 
after  the  operation  the  expectoration  becomes  more  abundant, 
the  disease  advances  and  the  suffering  of  the  patient  is,  at 
times,  greatly  increased. 

Mermod  is  also  opposed  to  tracheotomy,  especially  as  he  has 
observed  two  cases  of  extensive  ulceration  around  the  tracheal 
wound.  The  other  methods,  electrolysis,  cauterisation  and  in- 
cision are  of  much  less  importance. 

Mermod  was  at  one  time  enthusiastic  in  the  use  of  electro- 
lysis but  he  has  now  abandoned  it,  except  in  advanced  cases 
on  account  of  the  time  necessary.  He  employs  the  monopole 
cathode  introduced  into  the  larynx  with  a  current  of  fifteen 
to  twenty  milliampercs  and  also  employs  it  in  the  case  of 
voices  of  professionals  when  redness  or  slight  infiltration  of 
one  of  the  vocal  chords  exists.  The  incision  is  also  very  little 
employed  today.  The  most  frequent  form  of  surgical  treat- 
ment is  the  curette. 

More  recently  the  employment  of  the  galvano-cautery  has 
come  forward. 
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Griinwald,  in  a  recent  article  (1907),  recommends  warmly, 
deep  cauterization  for  the  purpose  of  destroying  morbid  tissue, 
thus  avoiding,  as  far  as  possible,  any  reaction  in  the  tissues 
and  without  destroying,  without  definite  object,  the  mucosa 
'in  order  not  to  give  a  channel  for  the  spread  of  the  affection. 
Where  the  lesions  are  well  defined,  and  particularly  when  situ- 
ated in  the  interior  of  the  larynx,  he  practices  laryngo-fissure. 
In  affection  of  the  vestibule  of  larynx,  and  especially  in  the 
lower  portion  of  the  pharynx,  he  practices  subhyoid  pharyn- 
gotomy.  If  there  is  i)erichondritis,  he  practices  a  partial  re- 
section.    If  there  is  grave  stenosis,  he  practices  tracheotomy. 

Mermod  makes  use  of  cauterization  in  many  hundreds  of 
cases,  even  in  those  with  grave  complications. 

He  has  abandoned  curettage  since  he  had  two  severe  cases 
of  hemorrhage.  One  advantage  of  the  galvano-cautery  over 
the  curette  and  cutting  instruments  is  its  small  diameter.  In 
his  opinion  it  is  necessary  to  destroy  all  the  diseased  tissue 
which  is  accessible  to  the  eye  and  instrument.  It  makes  no 
difference  to  him  whether  the  infiltrations  are  ulcerated  or 
nc)t.  Many  months  are  often  necessary  because  long  intervals 
have  to  elapse  between  treatments.  He  believes  that  the  in- 
dications for  its  use  should  be  enlarged  to  the  greatest  possible 
degree.  He  has,  indeed,  obtained  good  results  in  cases  which 
seemed  to  be  most  desperate.  He  does  not  give  any  precise 
indications,  but  takes  into  account,  as  do  Finder  and  the  others, 
the  healing  tendency.  In  short,  he  often  fixes  the  indications 
ex  juvantibus  et  nocentibus.  If  the  operation  increases  the 
trouble,  there  is  little  probability  that  one  can  obtain  success; 
but  in  the  sluggish  cases  he  believes  in  energetic  local  treat- 
ment not  only  with  the  aim  to  heal,  but  at  least  to  relieve  the 
suffering  of  the  patient.  He  has  observed  ten  cases  where 
tlie  laryngeal  affection  remained  for  a  long  time  the  only  mani- 
festation of  tuberculosis.  Out  of  280  cases  treated  by  galvano- 
cautery  UO  have  remained  healed  for  a  year  after  the  operation ; 
40  for  more  than  two  years;  17  for  more  than  three  years; 
and  one  has  had  no  return  in  IG  years.  In  recent  years  atten- 
tion has  been  turned  to  photo-therapy,  x-ray  and  radium.  The 
results,  unfortunately,  do  not  allow  us  to  form  any  opinion  at 
present  as  to  their  value. 

As  a  conclusion  of  the  foregoing  we  can  say  that  up  to  the 
present  time  we  have  no  method  which  is  a  sure  cure  for 
laryngeal  tuberculosis.     Nevertheless  we  can  not  question  that 
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energetic  treatment  often  obtains  good  results  where  expectant 
treatment  would  allow  the  patient  to  perish.  In  our  treat- 
ment the  patient  should  be  placed  under  the  most  favorable 
climatic  and  hygienic  conditions,  employing  the  best  surgical 
means  at  our  disposal,  generally  curettage  or  galvano-cautery. 
Sur-alimentation  is  of  the  greatest  importance  and  to  that  end 
all  the  functions  of  the  stomach  and  intestines  should  be  looked 
to.  Constipation  should  be  avoided ;  proper  breathing  through 
the  nose  is  essential.  All  of  these  measures  can  be  more  easily 
applied  where  the  patient  can  receive  the  constant  attention 
of  a  physician  and  is  subject  to  a  regular  regime.  This  can  be 
best  done  in  a  sanatorium.  The  climatic  conditions  of  the 
sanatorium  play  an  important  role.  It  is,  then,  of  the  first  im- 
portance to  take  into  consideration  the  form  of  the  affection 
when  one  advises  a  removal  to  a  particular  altitude.  This  will 
depend  upon  the  form  of  the  affection — whether  it  is  torpid, 
the  cough  dry  or  the  expectoration  abundant.  First — we  have 
a  choice  of  treatment  by  pure  air.  Second — treatment  by  the 
sun's  rays.  Third — treatment  by  elevation  and  altitude. 
Fourth^— by  sea  air  and  sea  baths.  Air  rich  in  ozone  is  desir- 
able, humid  air  is  to  be  avoided.  The  patient  should  be  pro- 
tected from  the  cold  north  winds  and  placed  where  cloudy 
days  are  not  frequent  nor  changes  in  temperature  sudden.  The 
importance  of  solar  baths  is  today  admitted.  Authorities 
differ  regarding  the  advantages  of  mountainous  airs  for  pa- 
tients with  febrile  symptoms  and  affected  with  congested  form 
of  laryngeal  tuberculosis.  It  is  a  fact  that  dry  mountainous 
air  has  a  good  effect  on  patients  who  suffer  from  abundant 
expectoration,  while  sea  air  is  much  more  desirable  for  patients 
who  have  a  dry  cough.  The  sea  air  is  badly  borne  by  those 
who  suffer  from  congested  forms.  Chronic  and  pronounced 
laryngeal  catarrh,  which  is  often  found,  ought  to  make  us 
think  of  the  possibility  of  tuberculosis,  especially  in  those  of 
an  early  age.  With  these  general  measures  it  is  important 
to  employ  local  treatment.  From  a  critical  study  of  the  various 
published  works  and  from  ray  own  personal  observations,  we 
should  proceed  as  follows :  During  the  first  few  weeks  no 
operative  intervention  should  be  undertaken.  The  patient  can 
employ  at  home,  many  times  a  day,  disinfecting  and  inhalation 
treatments.  Further,  we  can  use  injections  or  cauterizations 
by  using  lactic  acid  or  formalin  or  a  mixture  of  lactic,  chromic 
and  formalin  or  a  mixture  of  lactic,  formalin  and  phenic  acid 
or  by  methelyne  blue. 
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It  1-  .iMj.ort.iiit  to  recommend  to  the  patient  to  avoid  all 
fatig^ue  from  voice  use. 

Korncr  has,  in  a  recent  communication,  recommended  iodide 
of  |K)tassiiun.  If  this  medical  treatment  does  not  answer  and  if 
limited  infiltrations  should  have  a  tendency  to  ulcerate,  espe- 
cially when  they  are  located  on  the  true  vocal  chords  or  in  the 
arytenoid  space  or  upon  the  epiglottis,  the  employment  of  the 
curette  is  indicated.  This  should  be  used  with  confidence  and 
energy  after  thorough  anesthesia.  Such  an  operative  treat- 
ment should  not  be  undertaken  when  we  are  dealing  with  con- 
gested forms  if  the  pulmonary  lesions  are  deep,  but  we  should 
not  be  stopped  by  this  contraindication.  In  cases  of  granula- 
tion, which  precede  stenosis,  we  must  not  wait  too  long.  When 
it  is  possible  we  should  remove  the  granulation  with  cutting 
forceps.  In  the  case  of  superficial  infiltrations  upon  the 
epiglottis  or  the  vocal  chords,  especially  if  diffused  on  the 
free  borders,  and  if  the  affections  are  found  below  the  vocal 
chords,  the  curette  is  insufficient.  It  is  necessary  then  to 
employ  the  galvano-cautery.  Nevertheless,  when  one  knows 
how  to  make  use  of  the  curette  it  can  also  be  used  when  the 
process  is  largely  extended,  when  for  example  there  are  large 
ulcerat'ons  of  the  epiglottis,  false  vocal  chords  and  the  ary- 
tenoid space.  In  the  case  of  large  and  profound  infiltrations 
we  can  attempt  the  destroying  of  them  by  deep  cauterization. 
\'egetations  of  the  posterior  wall  of  the  larynx,  which,  as  we 
know,  often  proceed  for  a  long  time  without  ulcerating,  ought, 
by  preference,  to  be  left  alone,  at  least  if  they  do  not  show 
any  tendency  to  break  down  and  if  the  functional  troubles 
resulting  do  not  become  more  severe,  producing  loss  of  voice 
and  painful  dyspnea.  If  the  operative  intervention  is  badly 
borne  it  will  be  necessary  to  abandon  it.  When  there  is  danger 
of  sufFocat'on  as  a  result  of  the  infiltration  and  granulation, 
tracheotomy  will  have  to  be  performed  if  the  physician  is  op- 
posed to  curettage. 

Harris. 
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De  Krankheiten  Der  Oberen  Luftwege. 

By  MoRiTz  Schmidt  and  Edmund  Meyer.     Fourth  Edition. 

Published   by   JuHus    Springer,    BerHn.     Price,   bound,    22 

Marks;  postage,  2.10  Marks. 

A  new  edition  of  this  most  popular  of  all  German  text  books 
on  the  Diseases  of  the  Nose,  Throat  and  Upper  Air  Passages, 
will  be  greeted  with  pleasure  by  its  old  friends  and  is  certain 
to  make  many  new  ones. 

The  recent  death  of  Moritz  Schmidt  led  us  to  fear  that  the 
former  edition  would  be  but  an  insufficient  monument  to  his 
name.  Prof.  Meyer,  his  friend  and  pupil,  has  undertaken  the 
editing  of  the  new  volume,  which  while  retaining  the  general 
form  of  the  old,  has  given  us  a  strictly  modern  text  book. 

Moritz  Schmidt's  original  aim  was  to  put  a  book  into  the 
hands  of  the  general  practitioner,  which  would  enable  him  not 
only  to  appreciate  the  close  relationship  between  diseases  of 
the  upper  air  passages  and  general  diseases,  but  also  to  recog- 
nize what  he  could  himself  properly  treat  and  what  should  be 
sent  to  the  specialist. 

A  clear  and  convincing  style,  a  wealth  of  practical  details 
in  treatment,  and  the  personal  experiences  of  this  great 
teacher,  characterizes  the  work.  It  seems  hardly  fair  to  select 
any  one  chapter  for  review,  as  they  are  all  good.  The  chapter 
on  Syphilis  is  especially  fine.  A  clear  and  lucid  explanation 
of  the  Wasserman's  serum  reaction,  an  acceptance  of  the 
Spirillum  as  the  causative  factor  in  the  disease  and  a  general 
survey  of  the  often  clouded  symptomology,  is  given. 

Leukemia,  Gout  and  many  other  of  the  rarer  diseases  of 
the  upper  air  passages  are  fully  treated,  and  special  attention 
is  given  to  the  new  growths  of  the  larynx  and  trachea. 

For  the  laryngologist,  the  chapter  on  the  Nervous  Diseases 
of  the  Respiratory  Tract  is  of  especial  importance.  One  gains 
at  once  a  comprehensive  view  of  the  entire  subject  and  the 
lesson  is  so  clearly  taught  that  it  remains  forever  in  the 
memory. 

Many  have  said  that  the  book  reads  like  a  novel  and  truly 
one  finishes  the  700  pages  with  a  sigh  of  satisfaction,  for  one 
feels  that  it  is  possible  to  compile  an  encyclopedic  text  book 
and  still  have  it  interesting. 
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The  illustrations  are  all  from  the  well-known  hand  of  the 
artist  Helbrig,  and  the  press  and  bindinp^  leave  nothing  to  be 
desired.  Horn. 

Beitriige  Zur  Anatomie,   Physiologie,   Pathologie   und   Therapie  dec 
Ohrea,  d«r  Nase,  und  des  Halses. 

II  (ben  von  A.  I'assovv  und  K,  L.  Schaefer.       Pub- 

S.  Karger.  BerHn,  Carlstrasse,  1.5. 

The  reviewer  of  this  important  contribution  to  the  current 
literature  of  the  anatomy,  physiology,  pathology  and  therapy 
of  the  ear,  nose  and  throat,  has  taken  the  liberty  of  waiting 
until  two  volumes  have  appeared,  before  passing  judgment  on 
the  new  journal.  Under  the  above  title.  Passow,  the  director 
of  the  Charite  Clinic  in  Berlin,  and  Professor  Schaefer,  well 
known  for  his  work  on  the  physical  and  mathematical  side  of 
the  physiology  of  the  ear.  nose  and  throat,  have  undertaken 
the  direction  of  this  journal,  which  seems  to  fill  a  place  un- 
occupied by  any  of  the  other  journals  now  in  existence.  It 
covers  the  more  scientific  and  technical  side  of  our  specialty 
as  concerns  especially  physics  and  physiology,  as  well  as  vari- 
ous important  practical  contributions  regarding  operations, 
new  methods,  etc. 

Two  volumes  appear  during  the  year,  containing  about  500 
pages.  The  subscription  price  is  twenty  marks  or  five  dollars 
per  volume,  separate  numbers  of  which  appear  at  irregular 
intervals  of  about  six  weeks. 

The  following  selection  from  the  list  of  titles  well  indicates 
what  a  wide  range  of  subjects  is  covered  by  this  journal  and 
shows  the  importance  of  the  scientific  side  of  our  specialty : 

Band  I.  Uber  Stellung  und  Bewegung  des  Kehlkopfes  bei 
normalen  und  pathologischen  Sprechvorgangen.  \'on  Priv. 
Doz.  Dr.  H.  Gutzman,  Berlin. 

Band  I.  Beitrage  zur  Submukosen  Fensterresektion  der 
Xn-(ii«cheidewand.     Von  Dr.  Gustav  Killian,  Freiburg  i.  Br. 

t'.aTid  I.  Das  Satyrohr  eine  intrauterine  BelastungsdiflFor- 
mitat.     \'on  Priv,  Doz.  Dr.  Carl  Springer,  Prag. 

Band  II.  Die  Prognose  des  otischen  Hirnabscesses.  \'on 
Prof.  Dr.  B.  Heine,  Konigsberg  i.  Pr. 

Band  II.  Beitrage  zur  pathologischen  .Anatomic  der  Otitis 
externa  beim  Hunde.    Von  Dr.  R.  Imhofer  in  Prag. 

Band  II.  Uber  die  Wahrnehmung  der  Schallrichtung.  Von 
Or.  Kurtz  Miinnich  in  Berlin.  Horn. 
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Larynx  Tuberculosis  and  Pregnancy. 

SoKOLOWSKY,  Konigsberg  (Sammlung  aus  dem  Gebeite  der 
Nasen,  Ohren,  und  Halskrankheiten.,  Band  IX;  Heft  6. 

In  an  exceedingly  interesting  and  important  article  the 
author  shows  what  a  problem  confronts  the  general  practi- 
tioner and  specialist,  when  out  of  230  pregnant  women,  who 
had  at  the  same  time  a  larynx  tuberculosis,  200  died  in  preg- 
nancy of  -that  disease,  while  in  the  18  cases  where  an  artificial 
abortion  was  made,  14  of  these  were  saved. 

His  conclusions,  with  which  nearly  all  the  authorities  who 
have  studied  this  subject  agree,  are: 

1.  Pregnancy  complicated  with  larynx  tuberculosis,  leads 
almost  always  to  death.  In  the  few  that  survive,  TO  per  cent 
of  the  children  are  tubercular. 

2.  Tracheotomy  as  a  therapeutic  measure  is  of  little  value. 

3.  Early  artificial  abortion  is  always  indicated  in  pregnancy 
complicated  with  larynx  tuberculosis. 

Three  exceptions  to  this  rule  are  to  be  noted : 

a.  In  the  case  of  tuberculous  larynx  tumors. 

b.  Where  the  larynx  tuberculosis  appears  in  the  last  few 

weeks  of  pregnancy. 

c.  Where  the  condition  of  the  patient  is  palpably  hopeless. 

4.  Every  married  woman  with  tuberculosis  should  be 
warned  of  the  dangers  attending  conception. 

Horn. 

Physiology  of  Voice  and   Speech. 

By  Prof.  H.  Gutzmann,  Berlin.  Published  by  Friedr.  Vie- 
weg  &  Sohn  in  Braunschweig.  Price,  unbound,  8  Marks ; 
bound,  9  Marks;  Postage,  Mark  0.50. 

Prof.  Gutzmann,  in  the  present  work,  has  brought  together 
much  of  the  important  matter  appertaining  to  the  Physiology 
of  the  Voice  and  Speech,  which  was  formerly  only  to  be  found 
in  his  scattered  monographs.  The  book  is  a  survey  of  recent 
advancements  in  this  branch  of  science  and  is  not  directed 
alone  to  the  physician,  but  to  the  Physiologist,  Phoneticer, 
Linguist,  Specialist  for  Disturbances  of  Speech  and  the  Teach- 
ers of  the  Deaf  and  Dumb. 

The  matter  is  explained  in  the  author's  clear  and  lucid  style 
and  the  200  pages  of  text  are  all  solid  information.  The  press- 
work  is  of  the  best  and  many  well  selected  pictures,  diagrams 
and  tables  illustrate  the  work.  Horn. 
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The  Proceedings  of  the  "Verelne  Deuttcher  Laryngologen"  for  1908. 

A.  Stuber's  X'erlag,  VViirzburg.     Price,  Marks  T.50. 

The  latest  developments  of  rhinologic  and  laryngologic 
science,  as  brought  out  in  the  annual  meeting  of  the  German 
Lar>ngological  Society,  seldom  find  their  way  into  the  current 
literature.  Some  very  important  papers  were  read,  a  detailed 
review  of  which  would  be  here  impossible.  Prof.  Killian  in 
his  paper  on  the  ''Diseases  of  the  Accessory  Sinuses  in  Scarlet 
Fever"  brought  up  a  subject  of  extraordinary  interest.  Von 
Eichborn's  demonstration  of  the  latest  method  of  treating  car- 
cinoma of  the  mouth  and  throat  by  means  of  "fulguration," 
which  briefly  stated  is  the  use  of  electrical  currents  of  enor- 
mous tension  and  frequency,  has  led  us  to  hope  that  some 
progress  has  been  made  in  the  battle  against  this  dread  dis- 
ease. The  other  papers  were  of  equal  interest  and  a  copy  of 
the  proceedings  should  find  its  way  yearly  into  the  library  of 
e\orv  German-reading  specialist. 

Horn. 

The   History  of  Laryngology  at  the  University  of   Heidelberg. 

Bv  Prof.  A.  Juraz.     Published  by  A.  Stuber's  V'erlag,  Wiirz- 
hurg.     Bound  in  paper;  Price,  Marks  3.00  ($.75). 

To  the  friends  and  students  of  Prof.  Juraz  and  others  in- 
terested in  the  historical  development  of  laryngologfy  this  little 
brochure  lets  one  into  the  secret  of  local  conditions  in  this 
famous  old  university,  and  shows  how,  even  in  Germany, 
politics  play  an  important  role  even  at  the  expense  of  science. 

Horn'. 
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PROGRESS  OF  LARYNGOLOGY  AND  RHINOLOGY 
SINCE  THE  INVENTION  OF  THE  LARYNGO- 
SCOPE,   WITH    SPECIAL    REFERENCE    TO 
THE  PARTICIPATION  OF  AMERICA 
IN  THIS  PROGRESS. 

By  John  Sendziak, 

Warsaw  (Poland). 

Mr.  President  and  Fellows  of  the  American  Academy  of  Oph- 
thalmology and  Oto-Laryngology : 

It  is  first  my  pleasant  duty  to  express  to  you  my  sincerest 
tlianks  for  the  gresit  honor  of  inviting  me  to  come  to  America 
and  deliver  an  address  at  this  meeting. 

I  have  accepted  this  invitation  with  greater  willingness  in 
that  it  gives  me  the  opportunity,  as  a  representative  of  the 
Polish  nation,  of  expressing  my  gratefulness  to  your  great 
country  which  has  so  generously  and  appreciatingly  recogpiizcd 
the  merits  of  my  countrymen,  Kosciuzko  and  Pulaski,  who 

•An  address  delivered  before  the  American  Academy  of  Ophthal- 
mology .  and  Gto-Laryngology,  at  the  meeting  In  New  York  City, 
October  4  to  6,  1909. 
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joined  in  the  fight  for  its  freedom.  And  I  feel  thankful  too 
for  your  country's  hospitality  and  generosity  towards  my  peo- 
ple who  are  forced  by  grievous  conditions  to  seek  in  another 
hemisphere  means  of  earning  their  daily  bread. 

Before  passing  to  the  subject  proper  of  my  address,  the 
development  of  laryngology  and  rhinology  since  the  invention 
of  the  laryngoscope,  with  special  reference  to  the  participation 
of  America  in  this  development,  allow  me  to  honor  the  memory 
of  the  distinguished  representatives  of  our  specialty  in 
America  who  have  been  called  away  by  the  common  foe  from 
their  great  activity.  I  shall  mention  here  only  the  names  of 
Elsberg.  a  pioneer  in  American"=*laryngology ;  O'Dwyer,  Mor- 
gan, Hooper,  Jarvis,  Thorner,  Mulhall,  Lincoln,  Daly,  Asch, 
Dickerman,  Glasgow,  Shadle,  etc.,  all  of  whom  have  achieved 
a  permanent  place  in  laryngologic  literature. 

Let  me,  also,  as  a  representative  of  European  laryngo-rhin- 
ology,  salute  the  great  body  of  our  fraternity  in  America, 
among  the  most  eminent  of  whom  are  those  who  are  here 
assembled. 

In  preparing  the  paper  which  was  written  for  the  fifty- 
year  jubilee  of  the  invention  of  the  laryngoscope,  and  pub- 
lished in  the  Centralblatt  f.  Laryngologic  last  year,  upon  the 
development  of  laryngology  and  rhinology  in  the  individual 
countries,  I  was  struck  by  the  uncommon  strength  and  num- 
ber of  the  papers  written  by  our  American  colleagues. 

It  is  sufficient  to  state  that  one-third  of  all  the  literature  on 
laryngology  and  oto-laryngology  comes  from  America. 

It  is  worthy  of  note  that  here  in  New  York  where  this  meet- 
ing takes  place,  the  first  general  laryngological  society  was 
founded  in  1873,  more  than  thirty-five  years  ago.  The  first 
German  society,  however,  was  organized  in  18T7,  four  years 
later,  as  the  oto-laryngological  section  of  the  Association  of 
German  Naturalists  and  Physicians.  In  other  countries,  such 
societies  were  founded  much  later. 

In  general,  oto-laryngology  and  ophthalmology,  often  asso- 
ciated together,  did  not  attain  the  recognition  in  any  European 
country  as  in  America. 

Already  in  1861,  soon  after  the  invention  of  the  laryngo- 
scope, the  great  Elsberg,  who  died  alas  too  soon,  was  teach- 
ing his  specialty  in  the  New  York  University.  Since  that  time 
special  chairs  of  oto-laryngology  have  been  established  in  all 
the  American  universities,  more  than  one  hundred  in  number. 
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In  this  regard  and  with  respect  to  special  hospitals  devoted 
to  oto-laryngology  and  ophthalmology,  old  Europe  remains 
considerably  behind  her  younger  sister. 

There  are  quite  a  number  of  special  oto-laryngologic  jour- 
nals (six)  in  America,  about  one-sixth  of  all  publications  of 
this  character.  It  is  worthy  of  note  that  the  .i rehires  of  Lar- 
yngology was  established  in  New  York  in  1880,  nearly  thirty 
years  ago.  It  was  unfortunately  only  continued  for  three 
years.  Only  two  European  journals  were  founded  before  this, 
the  Monatssehrift  fiir  Ohrcnheilkunde,  etc.,  in  Germany  in 
1867,  and  the  .-Uiiwles  dcs  Maladies  des  Oreilles,  etc.,  in 
France  in  18T."i. 

The  tremendous  development  of  American  laryngo-rhin- 
ology  is  strikingly  shown  in  the  immense  number  of  papers 
published,  13,000,  more  than  one-fourth  of  those  in  the  litera- 
ture of  larj'ugo-rhinology  during  the  past  twenty-five  years. 
In  this  respect  America  occupies  the  first  place  among  the 
nations  of  the  world. 

Of  these,  about  1300  of  the  American  publications  are  gen- 
eral in  character;  there  are  fifteen  manuals  of  laryngology, 
rhinology  and  otology,  about  one-sixth  of  the  total  of  such 
publications. 

Several  of  those  have  passed  through  a  number  of  editions, 
testifying  to  their  value,  for  instance,  Solis  Cohen,  Seiler, 
Sajous,  Bosworth,  Coakley.  Braden  Kyle  (four  editions  of 
this  excellent  treatise  have  been  published).  One  of  the  first 
treatises  on  diseases  of  the  upper-air  passages  was  published 
in  America,  that  of  Horace  Green,  in  1840,  in  prelaryngo- 
scope  days.  The  first  was  published  in  Germany  in  1829,  by 
Albert  of  Bonn.  One  of  the  best  histories  of  laryngology  came 
from  the  pen  of  your  very  distinguished  fellow-citizen,  Jona- 
than Wright. 

The  exceedingly  important  relation  between  laryngo-rhin- 
ology  and  general  medicine,  to  which  attention  was  called  first 
by  Loeri  of  Buda-Pesth  in  1885.  and  later  by  Friedrich  of 
Leipzig,  and  Semon  of  London,  has  been  the  subject  of  many 
valuable  papers  by  Americans,  viz.,  Goodale,  Goldsmith, 
I'reudenthal,  Johnston,  Mayer,  Simpson,  Harris,  Stucky, 
Levy,  Stein,  Bryant  and  many  others  who  have  discussed  the 
relation  of  diseases  of  ear,  nose  and  throat  to  nervous  and 
mental  diseases,  rheumatism,  gout,  diabetes  mellitus.  lues, 
tuberculosis  and  diseases  of  the  digestive  and  circulatory  sys- 
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tems.  All  but  Simpson  came  to  the  conclusion  that  a  causal 
relation  undoubtedly  exists  between  them. 

The  relation  between  diseases  of  the  nose,  especially  those 
of  the  accessory  sinuses,  and  the  eye,  to  which  attention  was 
called  in  Europe  by  Ziem,  Jonas,  Onodi,  etc.,  has  been,  of 
late,  carefully  studied  by  American  specialists :  Pierce,  Cut- 
ler, Griffin,  Holmes,  Hoople,  Murphy,  Johnston,  Halstead, 
Pooley,  Hastings,  Posey,  Brawley  and  Loeb  (anatomic  re- 
search). Flatau  and  Gutzman  in  Germany  have  written  many 
special  articles  on  the  voice  and  its  culture  and  speech  defects  ; 
in  America,  Hudson  Makuen,  Scripture,  Miller,  Solis  Cohen, 
Holbrook  Curtis  and  many  others. 

In  the  realm  of  anatomy,  histology,  pathologic  anatomy, 
bacteriology  and  physiology  of  the  upper-air  tract,  in  which 
Zuckerkandl,  Onodi  and  Hajek  in  Austria,  B.  Fraenkel,  Kutt- 
ner,  Heymann  and  Klemperer  in  Germany,  Semon  and  Hors- 
ley  in  England,  Dmochowski  in  Poland  and  Broeckaert  in 
Holland  have  distinguished  themselves,  I  may  mention  the 
very  valuable  papers,  in  America,  of  Loeb,  Ingersoll,  Bryson, 
Delavan,  Holmes,  Wood,  Ballenger,  Jonathan  Wright,  Pierce, 
Hooper  and  many  others. 

I  pass  on  to  the  methods  of  examination  of  the  upper-air 
passages.  As  an  auxiliary  to  laryngoscopy,  which  was  in- 
troduced more  than  fifty  years  ago  by  Garcia,  Tuerck  and 
Czermak,  there  have  been  added  a  number  of  methods,  es- 
pecially autoscopy  by  Kirstein  of  Germany,  high  and  low 
tracheoscopy  (this  latter  was  first  applied  by  my  compatriot, 
Prof.  Pieniazek  of  Cracow),  bronchoscopy,  the  famous  work 
of  Killian  of  Freiburg,  esophagoscopy  (Stoerk  in  Austria, 
Mikulicz  in  Poland,  Hacker  and  Rosenheim  in  Germany), 
transillumination  of  the  accessory  nasal  cavities  (Vohsen  of 
Frankfurt  on  the  Main  and  my  compatriot,  Heryng)  and  radio- 
scopy, the  application  of  the  Roentgen  rays,  minutely  de- 
scribed at  the  first  international  congress  of  laryngology  at 
Vienna  by  Burger  of  Amsterdam,  Ferreri  of  Rome,  Gradenigo 
of  Turin  and  Killian  of  Freiburg. 

All  of  these  methods  have  been  described  in  detail  in 
America.  Above  all,  Chevalier  Jackson,  of  Pittsburg,  who 
ivrote  an  excellent  monograph,  the  first  in  English,  on  tracheo- 
bronchoscopy, esophagoscopy,  and  gastroscopy,  then  Halstead, 
Chisholm,  etc.  French  brought  photography  into  the  service 
of  laryngology.  Beck  stereoscopy  and  stereopticon  color  pho- 
tography and  Bleyer  the  phonograph. 
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Levy  made  studies  of  the  newer  diagnostic  methods,  such 
as  tests  for  tuberculosis  (ophthahnoreaction  of  Calmette)  and 
the  Wasserman  reaction  for  syphilis  (Smithies,  etc). 

Passing  on  to  the  remedies  and  therapeutic  methods  which 
have  enriched  our  field  since  the  advent  of  laryngoscopy, 
partly  collected  in  the  excellent  pharniacopea  of  Lefferts  (2d 
edition,  1885),  I  must  in  the  first  place  cite  cocain  (eucain, 
alypin,  etc.).  introduced  in  1884  to  laryngology  by  Jellinek  of 
Vienna.  The  introduction  of  the  specific  serum  simultane- 
ously by  Roux  of  Paris  and  Behring  of  Berlin  was  of  the 
greatest  inportance  in  the  treatment  of  diphtheria,  as  well  as 
the  use  of  intubation  in  laryngeal  diphtheria,  which  was  the 
contribution  of  the  eminent  American  physician,  O'Dwyer. 

Phototherapy  (sunlight,  ultra  violet  rays,  Finsen's  method). 
Roentgen  rays  and  radium,  the  latest  discovered  by  my  com- 
patriot, Sklodowska  (Currie)  of  Paris,  have  been  utilized  for 
different  diseases  of  the  upper-air  passages,  especially  lupus 
and  malignant  disease ;  likewise  electricity,  galvanocautery 
and  electrolysis  have  been  utilized  in  Europe  (Gradenigo,  Fer- 
reri,  etc.)  and  in  America  (Freudenthal,  Scheppegrell  and 
many  others). 

Solis  Cohen  has  written  an  excellent  monograph  on  inhala- 
tions, the  principal  exponent  of  which  in  Europe  is  Heryng  of 
Warsaw. 

Other  methods  which  have  been  tried  in  minute  detail  in 
America  are  paraffin  injections,  first  applied  by  Gersuny  of 
Vienna,  for  malformations  of  the  nose  (nez  de  mouton,  etc.) 
and  Bier's  hyperemia,  regarding  which  there  is  still  difference 
of  opinion.  The  former  is  sometimes  dangerous  (cases  of 
sudden  blindness,  Semon,  Davis,  Smith). 

Among  the  most  important  remedies  applied  with  more  or 
less  success  in  diseases  of  the  upper-air  passages,  I  must  men- 
tion orthoform,  introduced  as  a  therapeutic  agent  for  laryngeal 
tuberculosis  by  the  distinguished  American  specialist,  Freuden- 
thal, and  adrenalin  for  making  nasal  operations  almost  blood- 
less. 

Many  of  the  new  or  modified  instruments  for  the  diagnosis 
and  treatment  of  diseases  of  the  upper-air  passages  were  in- 
vented by  Americans:  Jarvis  (snare),  Bosworth  (saw),  Rich- 
ards, Curtis,  Allen,  Pierce,  Stein,  Beck,  Ballenger,  Freer,  etc. 

Rhinolog)',  a  younger  sister  of  laryngology,  has  shown  a 
remarkable  development   during  the  past   twenty-five  years, 
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especially  with  reference  to  the  accessory  sinuses.  The  litera- 
ture comprehends  more  than  11,000  papers  or  publications, 
about  one-fourth  of  the  entire  laryngo-rhinologic  literature,  of 
which  4500  or  40  per  cent  are  American,  The  investigations 
of  Thomson  and  Hewlett  of  England,  of  Wurtz  and  Lermoyez 
of  France,  and  Schousbone  of  Denmark,  showed  that  the 
healthy  nasal  secretions  are  free  from  bacteria  and  possess 
bactericidal  properties.  As  to  the  cause  of  atrophic  rhinitis 
some  authors  in  America,  such  as  Rice,  regard  it  as  due  to  a 
special  organism  (Loewenberg-Abel  diplococcus),  while  oth- 
ers, for  instance  the  well-known  specialist  Kyle,  do  not. 

Beck  among  others  in  America  opposes  Griinwald's  theory 
of  the  simultaneous  causal  connection  between  atrophic  rhin- 
itis and  affections  of  the  accessory  nasal  cavities.  As  to  the 
treatment  of  this  obstinate  disease  most  of  the  writers  in 
America,  for  instance  Richards,  are  pessimistic.  On  the  con- 
trary, Brown  of  Triest,  and  Laker  of  Graz  consider  vibratory 
massage  as  most  efficacious  (Weightman  in  America),  but  the 
method  has  not  come  into  general  use.  The  same  thing  ap- 
plies to  electrolysis  by  Belgian  authors  (Cheval,  etc.)  and 
antidiphtheritic  serum  by  Italian  writers  (Belfanti,  Delia  Ve- 
dova,  etc.). 

Hypertrophies  of  the  turbinates  are  best  treated  with  gal- 
vanocautery,  less  so  by  resection,  Stucky  in  America  is  not 
favorable  to  operations  on  the  middle  turbinate,  a  view  with 
which  I  concur. 

Deviations  of  the  nasal  septum  have  of  late  been  made  the 
subject  of  many  papers  in  America,  by  Jackson,  Ballenger, 
Swain,  Rhodes,  Hurd,  Sheedy,  etc.  Killian  in  Europe  and 
Freer  in  America  almost  simultaneously  devised  the  sub- 
mucous resection  operation,  now  generally  adopted. 

Braden  Kyle  proposes  the  V  shaped  resection  and  Price 
Brown  the  H  shaped,  (This  latter  is  simply  a  modification 
of  Asch's  well-known  method.)  Beck  has  recently  written 
a  valuable  paper  on  the  surgery  of  the  external  deformities 
of  the  nose.  Freudenthal  has,  among  others  in  America,  con- 
tributed a  paper  on  bleeding  from  the  nose,  Gleitsmann, 
Mosher  and  Thrasher  on  tuberculosis,  Donclan,  Lincoln  and 
John  Mackenzie  on  syphilis  and  Jonathan  Wright,  Cobb,  Levy, 
Price  Brown,  Wishart,  etc.,  on  malignant  neoplasms. 

As  to  the  so-called  reflex  neuroses  of  nasal  origin  (asthma, 
hay  fever,  headaches,  cough,  enuresis  nocturna,  epilepsy,  etc.) 
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u  ^ilulllll  In:  -staled  that  since  Hack's  publications  appeared 
the  boundless  enthusiasm  has  given  way  to  a  more  rational 
opinion  to  the  effect  that  there  is  undoubtedly  a  causal  rela- 
tion which,  however,  is  by  no  means  so  frequent  as  certain 
writers  such  as  Jonas  in  Germany  still  maintain ;  at  that, 
sometimes,  but  not  so  very  frequently,  the  removal  of  the 
cause  by  appropriate  surgical  operation  on  the  nose  is  fol- 
lowed by  the  disappearance  of  the  nervous  symptoms.  Wen- 
dell Phillips  of  Xew  York,  on  the  contrary,  is  somewhat  skep- 
tical of  this  point. 

It  should  be  mentioned  that  more  recent  publications  sug- 
gest new  methods  of  treatment  of  asthma  by  bronchoscopy 
(Xowotny  from  the  clinic  of  Pieniazek  in  Cracow),  and  of 
hay  fever  by  serum  (Loeb),  by  submucous  injections  of  alco- 
hol (our  esteemed  President  Stein)  and  by  immunization 
(Curtis). 

In  the  main,  it  should  be  stated  that  in  recent  literature  the 
abuse  of  nasal  operations  may  be  noted,  to  which  Semon  justly 
drew  attention  in  Europe  and  John  Mackenzie  in  America. 
This  pertains  especially  to  the  use  of  the  galvanocautery,  the 
resection  of  the  turbinates  and  operations  on  the  nasal  septum. 

Above  all,  the  development  of  our  knowledge  of  the  ac- 
cessory nasal  cavities  and  their  pathologic  process  has  been 
marvellous  during  the  past  twenty-five  years.  Beginning  with 
Ziem's  clinical  investigations  on  the  antrum  of  Highmore  and 
the  anatomic  research  of  Zuckerkandl,  the  subject  has  been 
carried  forward  by  such  men  as  Killian,  Griinwald,  Gerber 
and  Uffenorde  of  Germany,  Hajek  and  Onodi  of  Austria  and 
Oppikofer  of  Basel,  all  authors  of  the  newest  and  most  e.K- 
haustive  monographs  on  the  subject. 

In  America  there  have  been  many  valuable  papers  written 
on  the  subject,  anatomic  and  physiologic  by  Loeb,  Chisholm 
and  Ingersoll.  clinical  by  Lothrop,  Coffin,  Myles,  Coakley, 
Cobb,  Richards,  Ingals,  Jackson,  Curtis,  Roe,  Holmes, 
Theisen,  Ballenger,  Kyle,  de  Roaldes,  Johnston  (empyema) 
and  by  Gleitsman  (tuberculosis). 

In  general,  it  may  be  stated  that  skiagraphy  occupies  the 
final  position  in  the  transillumination  of  the  accessory  cavities 
for  diagnostic  purposes. 

So  far  as  the  nasopharynx  is  concerned  the  greatest  atten- 
tion during  the  past  twenty-five  years  has  been  devoted  to  the 
so-called  adenoid  vegetations,  although  the  pathologic  condi- 
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tion  had  been  described  in  1868,  more  than  forty  years  ago, 
by  the  Danish  otologist,  Wilhelm  Meyer,  in  honor  of  whom 
the  laryngologic  world  erected  a  monument  in  his  native  town, 
Copenhagen. 

One  of  the  best  monographs  on  the  subject  was  written  by 
Gradenigo  of  Turin.  Many  valuable  papers  have  been  pub- 
lished in  America,  among  others,  by  Braden  Kyle,  Paz,  de 
Roaldes,  Legurd,  Richards,  as  well  as  Freer,  who  proposes  the 
operation  through  the  nose,  an  old  method  suggested  by  the 
father  of  adenoids  vegetations,  now  generally  abandoned  in 
Europe  for  Gottstein's  or  Beckmann's  curettes,  applied 
through  the  mouth,  without  general  narcosis  (except  in  Eng- 
land). 

Roy  has  written  a  paper  on  Tornwaldt's  disease,  bursitis 
nasopharyngealis,  and  Makuen  on  nasopharyngeal  tumors. 

The  oral  and  pharyngeal  cavities  have  been  made  the  sub- 
ject of  many  papers  during  the  past  twenty-five  years — about 
13,000,  of  which  3,500,  more  than  one-fourth,  have  come 
from  America.  Among  these  are  the  anatomic  as  well  as 
physiologic  papers  of  the  distinguished  American  specialists, 
Wood,  Pierce,  Ballenger,  etc. 

The  nature  of  the  so-called  follicular  angina  and  its  rela- 
tion to  diphtheria  have  been  the  subject  of  many  papers. 
Most  of  the  writers  (B.  Fraenkel,  myself  and  others)  on  bac- 
teriologic  grounds  regard  it  as  an  independent  pathologic  pro- 
cess having  nothing  in  common  with  true  diphtheria,  staphy- 
lococci, streptococci  and  pseudodiphtheritic  bacilli  being  con- 
stantly found  in  follicular  angina.  De  Roaldes  and  Ward 
have  written,  among  others,  on  this  point. 

An  enormous  literature  exists  upon  diphtheria  and  its  treat- 
ment with  the  Roux-Behring  antidiphtheritic  serum,  both  in 
Europe  and  America,  about  G,000  papers,  of  which  1,500,  one- 
fourth,  are  from  America. 

The  results  are  generally  favorable — for  instance  Martin 
in  America  reports  only  9.7  per  cent  of  deaths.  The  treat- 
ment of  croup  by  intubation,  now  adopted  in  Europe,  is  of 
everlasting  credit  to  the  American  physician,  O'Dwyer. 

Cobb,  Fitzwilliams,  Holmes  and  others  have  written  on  ton- 
sillar, peritonsillar  and  retropharyngeal  abscess.  Chevalier 
Jackson  advises  tonsillectomy  instead  of  tonsillotomy,  for 
hypertrophied  faucial  tonsils,  an  opinion  with  which  Richards 
concurs.     It  is,  however,  difficult  to  agree  with  this  view. 
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Hypertropliy  of  the  lingual  tonsil,  to  which  attention  has 
been  drawn  in  Europe  only  in  more  recent  times  (Michael's 
of  Hamburg  excellent  monograph),  has  been  discussed  by 
many  writers  in  America,  Gleitsmann,  Oppenheimer,  etc. 

\'incent's  angina,  but  lately  described  as  due  to  the  bacil- 
lus fusiformis  (Plant- Vincent),  has  been  described  among 
others  by  Duhlig  in  America,  but  the  pathologic  process  itself 
requires  still  further  investigation.  The  same  requirement  ex- 
ists for  the  pneumococcus  infection  of  the  throat  described 
recently  by  Semon. 

Bryson  Delavan,  Newcomb  and  Chevalier  Jackson  in  Amer- 
ica have  written  on  tonsillar  and  peritonsillar  bleeding. 

Myles,  Gibb,  Mayer,  etc.,  have  written  on  diseases  of  the 
salivary  ducts  and  glands  and  Stein  and  Shoemaker  on  leuco- 
plakia  buccal  is. 

Many  of  our  American  colleagues  (Richardson,  Brown 
Kelly,  Braden  Kyle  and  Wood)  have  written  on  mycosis  ton- 
sillaris benigna,  a  disease  described  under  this  term  for  the 
first  time  by  B.  Fraenkel  of  Berlin  in  1873,  and  afterwards  by 
Heryng  of  Warsaw  (mycosis  leptothricia  pharyngis).  They 
all  adhere  to  Siebenmann's  theory  that  it  is  not  a  proper  my- 
cosis, but  a  hyperkeratosis  of  the  epithelium,  the  leptothrix  buc- 
calis  being  only  accidental.  With  reference  to  the  so-called 
black  tongue  (lingua  nigra)  which  some  authors,  especially  in 
Poland,  Cionglinski,  Hewelke  and  myself,  as  well  as  Schmie- 
gelow  of  Copenhagen,  hold  to  be  mycosis  (mucor  niger,  the 
cause),  Johnston  and  others  in  America  regard  it  as  hyper- 
keratosis of  the  lingual  papillae. 

Robertson,  Gleitsmann,  Johnston,  Levy,  Mosher  and  Dan- 
ziger  have  contributed  papers  on  tuberculosis  of  the  oral  cav- 
ity and  pharynx,  Bulkley  on  extragenital  syphilis  (syphilis  in 
the  innocent,  1894)  and  Goodale,  Ross.  Freer,  Goldstein,  etc., 
on  malignant  disease. 

Tremendous  development  is  shown  in  our  knowledge  of  the 
larynx  and  trachea.  The  total  number  of  papers  reaches 
about  10.500,  of  which  America  has  contributed  2,500,  almost 
one-fourth. 

Our  understanding  has  attained  the  highest  efficiency  in  two 
of  the  pathologic  processes,  thanks  to  the  laryngoscope,  tuber- 
culosis and  malignant  tumors  of  the  larynx.  Both  had  been 
regarded  as  incurable,  as  something  in  nature  "noli  me  tan- 
gere."    In  the  first  place  Moritz  Schmidt  of  Germany  in  the 
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year  1880  and  Heryng  of  Poland  in  1886  proved  that  laryngeal 
tuberculosis,  a  most  frequent  disease  (affecting  about  one- 
third  of  all  cases  of  pulmonary  tuberculosis),  is  undoubtedly 
curable  and  that  the  rational  treatment  of  the  disease  is  sur- 
gical. I  must  say,  however,  that  the  enthusiasm  in  this  re- 
spect was  later  greatly  diminished  (Semon,  Schroetter,  Chiari 
in  Europe  and  Jonathan  Wright,  Robinson,  White,  Pierce, 
Casselberry,  etc.,  in  America). 

It  is  noteworthy,  however,  that  Bryson  Delavan  in  America 
already  in  1875  wrote  an  excellent  monograph  on  laryngeal 
tuberculosis  and  that  Gleitsmann  of  New  York  is  one  of  the 
most  earnest  enthusiasts  in  presenting  the  matter  at  the  in- 
ternational congresses. 

Lactic  acid,  introduced  by  Krause  of  Berlin  in  1885,  has  had 
its  advocates  up  to  the  present  time  (Heryng  in  Europe, 
White,  Coakley,  etc.,  in  America). 

I  appreciate  most  highly  the  orthoform  treatment  of  laryn- 
geal tuberculosis  recommended  first  by  Freudenthal  and  ap- 
plied successfully  by  Stein,  White,  etc.,  especially  in  cases  of 
^dysphagia  (best,  per  se). 

Attention,  very  justly  I  think,  is  being  drawn  to  absolute 
silence  as  a  best  curative  agent  in  these  cases,  especially  when 
combined  with  climatic  treatment  in  sanatoria.  (Semon  in 
Europe  and  Levy  and  Freudenthal  in  America.) 

Until  we  find  a  specific  remedy  for  the  cure  of  pulmonary 
tuberculosis,  it  will  be  rather  fruitless  to  speak  of  the  radical 
cure  of  laryngeal  tuberculosis,  an  opinion  which  I  expressed 
already  in  1889  in  my  monograph  on  this  subject-  {Jour,  of 
Laryn.). 

As  to  the  relation  of  pregnancy  to  laryngeal  tuberculosis, 
Freudenthal  and  others  in  America  agree  with  Kuttner  of  Ber- 
lin, that  artificial  abortion  is  indicated  in  such  cases. 

I  pass  now  to  the  second  important  disease,  cancer  of  the 
larynx,  which  has  become  a  living  question,  particularly  since 
the  time  of  the  German  Emperor,  Frederick  IIL 

Before  Billroth's  time,  cancer  was  likewise  considered  in 
the  light  of  "noli  me  tangere." 

With  the  first  laryngectomy  performed  in  1873  by  Billroth, 
begins  the  rational,  i.  e.,  surgical,  treatment  of  this  disease. 

It  should  be  stated  that  in  1864,  soon  after  the  introduction 
of  the  laryngoscope,  the  efforts  in  this  direction  were  made 
by  Elsberg  in  America,  the  author  of  the  excellent  monograph, 
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"Laryngeal  Surgery  in  the  Treatment  of  Laryngeal  Tumors," 
by  the  endolaryngeal  route,  the  method  later  spread  abroad, 
especially  by  11.  Fraenkel  of  Berlin.  The  first  two  laryngo- 
tomies  ( laryn;.i:o-fissure )  were  performed  by  American  phy- 
sicians. Buck  in  1851  and  Sands  in  1863.  This  method  is  now 
regarded  as  the  most  efficacious  in  the  treatment  of  the  disease, 
thanks  particularly  to  Semon  of  London. 

It  must  also  be  stated  that  the  first  lasting  result  (twenty 
years  recovery)  was  attained  by  this  method  by  the  Nestor 
of  American  laryngologists,  Solis  Cohen ;  the  best  general  re- 
sults beinjj  those  of  Semon  of  London  (80  per  cent  recoveries) 
and  Chevalier  Jackson  of  Pittsburg  (78  per  cent). 

In  my  paper  prepared  for  the  First  International  Laryngolog- 
ical  Congress,  held  in  Vienna  in  1908,  entitled  "Die  Frage  der 
R:i  '  .mdlung  des  Larynxkrebs  in  den  letzten  50  Jahren" 

(1-^  ^),  I  succeeded  in  coWediing  from  the  literature,  a 

tremendous  number  of  cases  of  laryngeal  cancer  operated  on 
by  the  different  methods,  namely,  1,002.  I  stated  that  laryngo- 
fissure  gave  the  best  results,  about  50  per  cent  of  recoveries, 
endolaryngeal  methods  46  per  cent,  presenting,  however,  much 
less  security  as  to  relapses,  partial  laryngectomy  22.8  per  cent, 
and  total  laryngectomy,  21.6  per  cent.  The  best  results  from 
laryngectomy,  total  and  partial,  were  obtained  by  von  Berg- 
man and  Gluck  in  Germany,  Kocher  in  Bern,  Xovaro  in  Turin, 
Cisneros  in  Madrid,  and  Solis  Cohen  and  Hartley  in  America. 

In  the  main,  laryngotomy  (laryngofissure)  has  the  greatest 
number  of  adherents,  including  besides  Semon  and  Jackson, 
already  mentioned,  von  Bruns  of  Tubingen,  Pieniazek  of 
Cracow,  Chiari  of  Vienna,  Moure  of  Bordeaux,  and  Schmiege- 
low  of  Copenhagen. 

In  addition  to  Jackson,  Bryson  Delavan  has  written  in  a 
pessimistic  vein  upon  the  subject,  and  also  Stein,  Watson, 
John  Mackenzie,  etc. 

Edematous  processes  involving  the  larynx  (laryngitis  sub- 
mucosa  acuta,  erysipelas  and  abscessus  laryngis)  have  been 
subjected  to  considerable  elaboration,  especially  by  Kuttner  of 
Berlin  in  1895,  Massei  of  Naples  in  1885,  Hajek  of  Vienna, 
1898-1900,  and  Semon  of  London,  1890-1895.  The  last  author- 
ity regards  acute  laryngeal  edema  or  laryngitis  submucosa 
acuta,  Massei's  erysipelas  of  the  larynx.  Senator's  acute  in- 
fectious phlegitjon,  and  angina  Ludovici  as  identical  processes, 
i.  e.,  acute  septic  infections  of  the  pharynx  and  larynx. 
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The  American  authors  who  have  written  on  this  subject  in- 
ckide  Pierce  on  laryngeal  phlegmon,  and  Richardson.  Bryson 
Delavan,  among  others  in  America,  has  written  on  laryngitis 
hypoglottica  acuta,  an  affection  of  the  cricoarytenoid  articula- 
tion, to  which  Semon  drew  attention  in  1880. 

The  stenotic  processes  of  the  larynx,  so  admirably  described 
by  my  compatriot,  Pieniazek,  have  been  considered  in  many 
valuable  papers  in  America,  among  others.  Price  Brown, 
Fisher  and  Rogers.  Knight,  Miller,  Casselberry  and  many 
others  have  written  upon  the  etiology,  pathology  and  treat- 
ment of  vocal  nodules  (chorditis  cantorum),  to  which  Chiari 
drew  attention  in  Europe. 

Roy  and  Parker  advise  tracheotomy  and  thyrotomy  in  the 
treatment  of  papilloma  in  children.  Most  European  special- 
ists, with  Rosenberg  of  Berlin  at  the  head,  favor  intralaryn- 
geal  operations  in  such  cases. 

The  greatest  progress  in  our  work  has  been  in  the  domain 
of  nervous  diseases  of  the  larynx.  This  includes  the  discov- 
ery of  the  phonatory  and  respiratory  centers  of  the  larynx  by 
Krause  of  Berlin  in  1889,  and  by  the  English  writers  Semon 
and  Horsley  in  1890,  and  Risien  Russel  in  1895,  the  so-called 
Semon's  law  (properly  Rosenbach-Semon's)  as  to  the  greater 
vulnerability  of  the  abductors  of  the  larynx  in  organic 
paralysis,  although  the  cause  of  this  and  of  unilateral  cortical 
paralysis  is  not  as  yet  determined,  and  the  origin  of  the  motor 
nerve  of  the  larynx,  which  most  authors  now  believe  to  be 
in  the  nucleus  of  the  vagus. 

To  the  names  already  quoted  of  those  who  have  distin- 
guished themselves  in  this  field  must  be  added  those  of  Onodi 
of  Buda-Pesth,  Klemperer  and  Grabower  of  Germany,  Hooper 
of  America,  Masini  of  Italy,  and  the  youngest  Broeckaert  of 
Holland. 

Recurrent  and  abductor  paralysis  was  made  the  subject  of 
discussion  at  the  annual  meeting  of  the  American  Laryngo- 
logical  Association  in  1908  by  Gleitsmann,  Bryson  Delavan, 
Casselberry  and  Clarence  Rice. 

The  laryngeal  disturbances  (paralyses  in  tabes  dorsalis)  so 
minutely  described  by  Burger  of  Amsterdam,  as  well  as  by 
myself  (Klin.  Vortraege.  a.  d.  Geb.  d.  Otol.,  etc.,  1899)  have 
been  considered  in  many  papers  by  American  writers,  Stein, 
Freudenthal,  Freer,  Friedberg,  etc,  Coolidge  has  written 
upon  foreign  bodies  in  the  larynx,  and  Emil  Mayer  of  New 
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York  u[x)n  scleroma,  so  well  described  by  the  Europeans, 
Schroetter,  Stoerk,  Juffinger  in  Austria,  Pieniazek  and  Bauro- 
wicz  in  Poland,  and  Gerber  in  Germany. 

The  diagnosis  and  treatment  of  diseases  of  the  trachea  and 
bronchi  has  also  shown  great  development  in  the  last  few 
\cars.  In  this  connection,  I  must  mention  the  new  method 
of  tracheo-bronchoscopy  introduced  by  Killian  of  Freiburg, 
which  pennits  of  the  removal  of  foreign  bodies  from  the 
trachea  as  well  as  from  the  bronchi.  The  excellent  mono- 
graph by  the  very  distinguished  American  specialist  Chevalier 
Jackson  is  especially  noteworthy  in  this  regard.  In  addition 
to  this,  Xewcomb  has  written  an  excellent  paper  on  the 
anomalies,  hemorrhage,  inflammation  and  infections  of  the 
trachea.  Theisen  on  tumors,  Simpson  on  stenoses,  and  Cool- 
idge  and  Mayer  on  foreign  bodies. 

Three  thousand  papers  have  been  published  on  the  thyroid 
gland  during  the  past  twenty-five  years,  of  which  more  than 
TOO  (about  one-fourth)  come  from  America. 

Semon  of  London  showed  (1883-1884)  that  the  so-called 
Kocher's  cachexia  strumipriva  seu  thyreopriva  and  the  myxe- 
dema of  the  English  writers,  cretinism  and  tetany  occurred  as 
the  result  of  one  and  the  same  pathologic  cause,  the  suspen- 
sion of  the  function  of  the  thyroid  gland,  and  Horsley,  also 
of  London,  proved  that  these  conditions  could  be  successfully 
treated  by  thyroid  preparations  (thyreoidin),  which  gave  the 
basis  for  the  organic  treatment  of  this  disease. 

Sajous  of  Philadelphia  has  lately  written  (1908)  on  the 
adrenothyroid  center  (glandula  pituitaria).  Tuholske,  also 
of  America,  has  lately  drawn  attention  to  the  importance  of 
the  parathyroid  gland  (after  its  extirpation  tetany  and  death 
result).  Halstead  and  Richards  have  also  written  upon  this 
subject.  Wilson,  Barker,  Stengel,  Halstead  and  Solis  Cohen 
have  discussed  exophthalmic  goitre.  The  last  is  not  inclined 
to  favor  the  surgical  treatment  of  the  disease;  however, 
Kocher's  clinic  in  Bern  showed  good  results,  Syj  per  cent  of 
deaths  and  83  per  cent  recoveries.  Crile's  (America)  are  not 
?o  good — G  per  cent  of  deaths.  At  any  rate  the  older  methods 
of  treating  goitre  by  parenchymatous  injections  of  tincture  of 
iodin  and  iron  are  almost  entirely  abandoned,  the  surgical 
treatment  being  regarded  as  the  most  rational  one. 

Barker  adds  a  fourth  symptom  to  the  trinity  of  symptoms 
of  this  disease,  exophthalmus,  goitre  and  palpitation  of  the 
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heart,  viz.,  muscular  tremor.  He  maintains  that  tachycardia 
and  exophthahnus  are  wanting  in  one-third  of  the  cases. 
Lesonon  has  written  on  the  thymus. 

The  hterature  of  the  esophagus  and  its  diseases  is  relatively 
small,  1,700  papers,  of  which  America  provides  500,  nearly 
one-third.  Still  much  progress  can  be  noted  in  the  more  re- 
cent times,  especially  along  the  line  of  esophagoscopy  and 
gastroscopy,  in  which  regard  there  is  in  America  one  of  the 
leading  exponents.  Chevalier  Jackson.  This  method  and  the 
application  of  the  Roentgen  rays  have  given  the  greatest  aid 
to  the  diagnosis  and  treatment  of  certain  conditions  of  the 
esophagus,  foreign  bodies,  diverticula  and  neoplasms. 

Myer,  Mersbach,  Halstead,  Guizez  have  written  in  America 
on  esophagoscopy,  Lange  on  Roentgen  ray  examination, 
Schroeder  and  Ruth  Adams  on  stenosis,  Lercher  and  Huber 
on  dilatations,  Farlow  on  spasms,  and  Eisner,  Seelig  and 
many  others  on  carcinoma. 

Mr.  President  and  Fellows  of  the  American  Academy  of 
Ophthalmology  and  Oto-Laryngology :  In  this  short  and 
therefore  inadequate  resume,  I  have  endeavored  to  show  the 
enormous  development  of  our  specialty,  laryngo-rhinology  and 
otology,  since  the  discovery  of  the  laryngoscope,  especially, 
however,  during  the  past  twenty-five  years.  We  have  seen 
that  America  has  taken  an  important  part  in  this  develop- 
ment. Allow  me,  therefore,  as  a  representative  of  European 
laryngology,  in  conclusion,  to  express  to  the  progressive 
medical  profession  of  America  my  sincere  wishes  for  the  con- 
tinued fruitfulness  and  greater  glory  of  our  specialty, 
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NASAL    OBSTRUCTION:    EXPERIMENTAL    STUDY 

OF   ITS   EFFECTS   UPON   THE   RESPIRATORY 

ORGANS  AND  THE  GENERAL  SYSTEM.* 

By  Willis  S.  Anderson,  M.  D., 
Detroit. 

The  object  sought  in  the  experiments  outlined  in  this  paper 
is  to  determine  what  effect,  if  any,  follows  the  complete  or 
partial  closure  of  the  nostrils  of  animals.  Guinea  pigs,  rab- 
bits and  dogs  are  the  animals  employed.  Two  methods  of 
closure  of  the  nostrils  have  been  used :  First,  cotton  and  col- 
lodion ;  second,  denuding  the  surface  and  suturing,  while  the 
animal  was  under  ether.  The  first  method  is  applicable  to 
small  animals,  where  it  is  desired  to  close  one  or  both  nostrils 
for  not  to  exceed  three  or  four  days ;  the  second  method,  for 
all  work  upon  dogs,  and  upon  rabbits  and  guinea  pigs  where 
prolonged  closure  is  desired. 

There  are  certain  anatomic  differences  between  the  throats 
of  animals  and  man  that  ought  to  be  considered.  The  nose, 
throat,  larjnx  and  trachea  are  more  nearly  on  a  straight  line 
in  the  lower  animals.  The  larynx  is  placed  higher  in  the 
throat,  and  the  epiglottis  is  readily  seen  in  the  dog  and  rabbit 
by  holding  the  mouth  open.  The  most  important  difference, 
from  the  standpoint  of  my  experiments,  is  the  relation  between 
the  soft  palate  and  the  epiglottis. 

The  soft  palate  of  the  guinea  pig  (Fig.  1)  forms  a  curtain 
which  completely  separates  the  buccal  from  the  nasopharyn- 
geal cavity.  This  muscular  curtain  is  perforated  by  a  small 
opening,  which  is  closed  in  the  passive  state.  The  opening 
of  the  larynx,  with  its  rudimentary  epiglottis,  is  directly  be- 
hind the  perforation  in  the  soft  palate.  It  is  evident  that  dur- 
ing the  act  of  =wallfnvins^  thi<;  sphincter  like  opening  in  the  soft 
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palate  relaxes,  and  the  base  of  the  tongue,  which  has  a  raised 
surface,  presses  the  food  through  the  opening.  When  the  nose 
is  entirely  obstructed  swallowing  is  necessary  in  order  to  get 
air  into  the  respiratory  passages. 

The  soft  palate  of  the  rabbit  (Fig.  2)  forms  a  curtain  similar 
to  that  of  the  guinea  pig,  but  the  opening  into  the  nasopharynx 
is  larger.  The  epiglottis  is  well  developed,  lies  in  front  of 
the  soft  palate  and  covers  the  opening  connecting  the  buccal 
with  the  nasopharyngeal  cavity.  The  relations  of  these  struc- 
tures in  the  dog  more  nearly  approaches  to  that  of  man  (Fig. 
3).  The  curtain  of  the  soft  palate  is  not  complete,  as  in  the 
guinea  pig  and  rabbit;  the  epiglottis  is  large  and  projects  up 
in  front  of  the  soft  palate.  Except  when  the  dog  swallows 
there  does  not  seem  to  be  normally  any  communication  be- 
tween the  buccal  and  the  nasopharyngeal  cavities.  When  the 
nostrils  are  closed,  and  the  dog  is  compelled  to  breathe  through 
the  mouth,  the  current  of  air  apparently  passes  through  slits 
on  either  side  of  the  epiglottis,  but  there  is  little  evidence  to 
show  that  normally  mouth  breathing  is  practiced. 

Very  early  in  my  experiments  certain  changes  were  found 
in  the  lungs  of  the  rabbits  and  pigs.  The  question  arose 
whether  the  changes  were  due  to  interference  with  breathing, 
or  whether  the  ordinary  laboratory  animal  had  frequently 
pathologic  conditions  in  the  lungs.  In  order  to  ascertain  these 
points  I  examined  the  lungs  of  fifty  guinea  pigs  supposed  to 
be  normal.  Macroscopic  examination  showed  one  positively 
diseased,  and  several  others  with  small  abnormal  areas.  Mi- 
croscopic examination  of  a  small  number  showed  the  lungs  to 
be  regularly  normal.  I  do  not  doubt  if  a  number  of  sections 
w^ere  made  from  each  lung,  and  carefully  studied,  the  propor- 
tion of  diseased  lungs  would  be  increased,  but  from  the  stand- 
point of  my  experiments,  the  changes  regularly  found  in  the 
lungs,  following  closure  of  the  nose,  cannot  be  attributed  to 
preexisting  disease. 

Rabbits  have  frequently  a  catarrhal  discharge  from  the 
nostrils,  accompanied  by  changes  in  the  lungs.  Such  animals 
were  not  used  except  as  mentioned.  The  examination  of  a 
small  number  of  lungs  showed  that  a  larger  proportion  were 
diseased  than  in  the  case  of  pigs,  but  the  conditions  observed 
were  not  comparable  with  the  regular  changes  found  in  the 
animals  experimented  upon. 

The  observations  upon  animals  with  artificially  obstructed 
nostrils  will  be  considered  in  the  following  order:     First,  the 
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effect  u[X)n  guinea  pigs  and  rabbits ;  second,  the  more  extended 
observations  upon  dogs ;  third,  the  histologic  changes ;  and 
fourth,  an  attempt  will  be  made  to  correlate  the  facts  obtained, 
and  to  draw  such  deductions  as  seem  warranted. 

The  effects  upon  guinea  pigs  when  both  nostrils  are  closed 
are  shown  in  Table  1.  Those  that  lived  over  48  hours  breathed 
some  through  the  nose.  This  is  notably  so  in  numbers  2,  3, 
8,  10.  2?,  23,  24  and  137.  It  is  e.xceptional  for  a  pig  to  live 
more  than  3G  hours  with  the  nostrils  tightly  closed.  Disten- 
tion of  the  abdomen,  due  to  swallowing  the  air,  is  noticeable, 
and  frequently  becomes  marked  within  an  hour  after  closure. 
This  peculiar  gulping  in  of  the  air  is  made  necessary  by  the 
relation  of  the  soft  palate  as  mentioned  above.  The  disten- 
tion is  more  marked  when  the  intestines  are  filled  with  food, 
and  can  be  lessened  by  fasting  the  animal.  It  seems  to  be  a 
contributory  cause  of  death,  but  not  the  essential  factor,  as  in 
'  instances  the  pigs  died  quickly  without  distention.  Pig 
1  ;  ber  2o  died  within  two  hours  after  both  nostrils  were 
closed,  and  the  stomach  was  found  to  be  ruptured.  Number 
2T  also  died  within  two  hours,  but  the  abdomen  was  not 
markedly  distended,  nor  was  the  stomach  ruptured. 

The  effect  upon  guinea  pigs  with  one  nostril  closed  is  illus- 
trated in  Table  2.  Of  the  15  pigs  twelve  had  the  right  side 
closed  and  three  had  the  left  side.  Two  lived  eight  months 
with  one  side  entirely  closed.  (Numbers  1  and  9.)  Two  died 
within  12  hours.  (Numbers  66  and  67.)  Probably  the  left 
nostril  was  accidentally  filled  with  collodion,  as  the  pigs  ap- 
peared similar  to  the  ones  with  both  nostrils  closed.  Eight 
died  on  an  average  of  9  3/4  days.  Three  lived  thirty  days, 
but  in  each  instance  the  closed  side  partially  opened.  Num- 
ber 02  lived  only  five  days,  but  the  resistance  of  this  pig  was 
probably  lowered  by  a  previous  attempt  to  close  the  nostril. 

The  effect  upon  rabbits  with  one  nostril  closed  is  shown  in 
Table  3.  Seven  had  the  right  side  closed  and  four  the  left. 
The  longest  duration  of  life  is  113  days  (No.  72) ;  the  shortest, 
4  days  (No.  57)  ;  the  average  duration  was  a  little  less  than 
45  days.  Number  57  developed  a  catarrhal  discharge  from 
the  left  nostril,  which  undoubtedly  interfered  with  the  breath- 
ing through  that  side.  As  the  right  nostril  was  closed  by 
operation,  the  rabbit  had  to  breathe  largely  through  the  mouth. 
The  distended  abdomen  was  evidently  due  to  swallowing  the 
air.  As  there  was  a  marked  congestion  of  the  upper  lobe  of 
the  right  lung,  it  is  probable  that  an  acute  infection  hastened 
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the  death  of  the  rabbit.  Number  60  developed  an  abscess  on 
the  right  side  of  the  neck,  which  may  have  been  the  cause  of 
death.  It  is  noteworthy  the  uniform  loss  of  weight  of  the 
rabbits  with  one  nostril  closed.  Death  resulted  when  about 
one-half  of  the  weight  was  lost.  Distention  of  the  abdomen 
is  usually  not  present  in  rabbits.  A  few  rabbits  that  lived  for 
months  developed  noisy  breathing,  suggestive  of  asthma. 

It  is  clear  that  there  is  a  causative  relation  between  nasal 
obstruction  and  the  death  of  these  animals,  as  the  number 
experimented  upon  is  too  large  to  attribute  the  deaths  to  acci- 
dent. The  determining  cause  of  death  is  not  clear.  The 
length  of  time  the  animals  live,  and  the  symptoms  do  not  point 
to  asphyxiation,  nor  to  carbonic  acid  gas  poisoning  as  the 
cause.  There  are  two  factors  that  seem  important  in  explain- 
ing the  cause  of  death:  First,  infection  as  the  result  of  low- 
ered resistance;  second,  acute  dilatation  of  the  heart  (Fig.  4). 
There  are  a  certain  number  of  guinea  pigs  and  rabbits  that 
show  evidences  of  infection.  The  lungs  are  involved,  and  the 
lesions  noted  are  intense  congestion  and  areas  of  broncho- 
pneumonia. The  pulmonary  condition  is  sufficient  to  account 
for  death  in  some  instances,  but  not  in  all.  In  my  early  ex- 
aminations the  condition  of  the  heart  was  not  closely  studied, 
but  with  added  experience  I  began  to  notice  what  was  appar- 
ently a  dilated  condition  of  the  heart.  To  determine  this  point 
it  is  necessary  to  have  control  animals  of  the  same  weijrht  as  the 
animals  experimented  upon,  for  the  size  of  the  heart  is  pro- 
portional to  the  weight  of  the  animal.  When  the  hearts  of 
the  pigs  and  rabbits  experimented  upon  were  compared  with 
the  animals  of  the  same  weight,  it  was  found  that  dilatation 
regularly  took  place  in  the  animals  that  lived  24  hours  to  two 
or  three  days.  As  the  right  ventricle  was  the  portion  involved, 
it  would  seem  as  though  some  mechanical  impediment  to  the 
pulmonary  circulation  was  the  cause  of  the  dilatation,  and  that 
the  phenomenon  was  comparable  to  acute  dilatation  of  the  heart 
in  poorly  trained  athletes,  after  excessive  exertion. 

The  eflfect  of  nasal  obstruction  upon  dogs,  as  outlined  in  this 
report,  is  based  upon  the  study  of  18  with  partial  closure  of 
the  nostrils,  and  upon  24  puppies  born  of  mothers  with  nasal 
obstruction.  A  study  of  the  breathing  and  pneumographic 
tracings  of  normal  dogs  has  been  made,  and  the  condition  of 
the  lungs  noted  in  a  number  of  instances.  Several  years  ago 
in  another  laboratory  the  nostrils  of  two  dogs  were  closed, 
but  the  results  were  similar  to  the  ones  reported  in  the  present 
series,  so  they  will  not  be  further  considered. 
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Ether  was  used  in  all  except  No.  11.  The  orifice  of  the 
nostril  was  denuded  and  sutures  were  inserted.  It  is  com- 
paratively easy  to  close  one  nostril,  but  difficult  to  close  the 
second.  The  effort  of  the  dog  to  breathe  tends  to  pull  the 
sutures  out,  and  the  unavoidable  infection  of  the  parts  leads 
to  slouj::hing  in  some  cases.  Two-thirds,  or  more,  of  the 
openinjj  of  the  nostrils  were  closed  on  an  average.  We  will 
consider  first,  the  changes  noted  in  all  of  the  dogs ;  and  second, 
the  special  features  that  are  of  peculiar  interest. 

Labored  breathing  is  a  constant  symptom,  and  is  in  a  gen- 
eral way,  proportional  to  the  degree  of  obstruction,  although 
an  occasional  dog  seems  to  have  but  little  dyspnea  in  spite  of 
marked  obstruction.  The  breathing  is  characteristic  of  asthma 
and  emphysema ;  there  is  an  apparent  enlargement  of  the  chest, 
and  retraction  of  the  intercostal  spaces  in  the  more  marked 
cases.  Pneumographic  tracings  of  the  breathing  of  dogs  is 
shown  in  Fig.  5.  The  upper  tracing.  A,  is  from  a  normal  dog; 
the  middle,  B,  is  from  a  dog  (No.  11)  with  nasal  obstruction. 
It  shows  the  irregularity  of  the  breathing  as  compared  with 
the  normal.  The  lowest  tracing,  C,  is  from  a  dog  with  cough, 
dyspnea  and  a  peculiar,  long,  slow  inspiration  and  a  quick  ex- 
piration. The  dyspnea  is  increased  on  exercise.  When  both 
nostrils  are  closed  the  dogs  have  to  breathe  through  the  mouth, 
but  if  even  one-fourth  of  the  space  remains  they  will  draw  air 
through  the  narrowed  opening  rather  than  breathe  through 
the  mouth. 

The  hair  as  a  rule  becomes  shorter,  thinner  and  lighter  in 
color.  This  thinning  of  the  hair  usually  commences  over  the 
abdomen  and  along  the  legs,  then  over  the  back  and  neck.  A 
dandruff  like  scurf  is  noticed,  but  scabbing  is  not  the  rule  un- 
less the  parts  become  excoriated.  W^ith  this  change  in  the 
hair  there  is  a  peculiar  wrinkling  of  the  skin  in  some  instances. 
(Figs.  6,  7  and  8.) 

The  general  nutrition,  as  measured  by  the  body  weight  does 
not  seem  to  be  affected  in  the  animals  that  live  for  a  number 
of  months,  but  a  certain  proportion  of  the  dogs,  more  often 
the  younger  ones,  as  a  result  of  lowered  resistance,  die  from 
infection.  They  had  abundance  of  wholesome  food,  and  were 
under  similar  conditions.  No  attempt  was  made  to  weigh  the 
food  ingested,  or  to  estimate  the  excretions. 

.\s  regards  the  resisting  power,  we  can  divide  the  dogs  with 
nasal  obstruction  into  two  groups  (Table  4)  :  The  older  dogs 
that  live  for  months  and  gradually  develope  dyspnea,  sug- 
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gestive  of  asthma  and  emphysema ;  and  the  younger  ones  that 
are  prone  to  infections.  Those  that  die  of  infection  usually  have 
a  mucopurulent  discharge  from  the  nostrils,  emaciate,  grow 
gradually  weaker  and  die  within  three  months.  The  determin- 
ing cause  of  death  seems  to  be  bronchopneumonia.  One  of 
the  younger  dogs  shown  in  the  table  (No.  104)  lived  8  months 
and  was  killed  because  of  a  parasitic  skin  lesion.  This  ap- 
parent exception  is  explained  by  the  fact  that  the  nose  was 
opened,  and  the  increased  space  was  followed  by  marked  im- 
provement in  the  breathing  and  the  general  condition.  The 
number  of  young  dogs  experimented  upon  is  too  small  to  be 
positive  as  to  just  what  influence  age  has  upon  the  resisting 
power. 

The  effect  of  nasal  obstruction  upon  the  progeny  is  inter- 
esting. Twenty-four  puppies  have  been  born  of  mothers  with 
about  one-third  of  the  normal  breathing  space  (Table  5).  Of 
these,  two  were  found  dead  and  three  died  within  twenty-four 
hours.  Eleven  died  at  intervals  from  31  to  93  days,  under 
the  best  of  care  and  with  suitable  food.  One  died  of  distemper 
on  the  ninety-ninth  day.  Three  pups  were  used  for  other 
purposes,  and  from  them  no  conclusions  can  be  drawn.  Two 
had  their  nostrils  sewed  up  when  they  were  five  and  one-half 
weeks  old.  The  only  conclusion  that  can  be  drawn  from  these 
two  is  that  they  both  died  sooner  than  is  usual  when  pups  of 
this  age  are  experimented  upon.     (See  Table  6.) 

The  two  that  are  alive  at  present — 48  days  old — are  not  de- 
veloping as  normal  dogs  should.  It  is  doubtful  if  they  will 
grow  to  maturity. 

The  mothers  seemed  to  have  plenty  of  nourishment  for  the 
pups  during  the  period  of  lactation,  and  later  the  puppies  were 
given  warm,  fresh  milk  and  other  suitable  food.  I  have  no 
data  as  to  the  quality  of  the  mother's  milk.  At  birth  the 
puppies  appeared  normal  and  developed  fairly  well  for  a  few 
weeks,  but  they  were  less  active  than  normal  dogs,  gained  less 
in  weight  and  gradually  showed  evidences  of  malnutrition. 
The  hair  as  a  rule  became  thinner,  lost  its  natural  gloss,  and 
in  one  litter  it  was  almost  entirely  gone.  With  this  loss  of 
hair  there  was  a  peculiar  wrinkling  of  the  skin  similar  to  the 
mother.  Macroscopic  examination  of  the  organs  did  not  re- 
veal the  cause  of  death.  A  detailed  study  of  one  litter,  in 
connection  with  the  mother,  will  be  given  later.  The  point 
to  be  emphasized  at  this  time  is  that  interference  with  the 
normal  nasal  breathing  of  dogs  has  a  marked  deleterious  effect 
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upon  the  progeny.  In  some  instances  the  male  parent  had 
obstructed  breathing.  We  have  also  a  few  observations  where 
the  male  had  obstructed  breathing  and  the  female  was  normal. 
So  far  our  observations  seem  to  show  that  it  is  through  the 
female  that  the  weakened  vitality  of  the  progeny  occurs,  but 
perhaps  further  observations  over  a  longer  period  will  show 
that  the  influence  of  the  male  is  also  a  factor. 

The  effect  upon  the  offspring  of  rabbits  is  based  on  a  very 
limited  experience.  It  is  very  difficult  to  breed  rabbits  with 
nasal  obstruction,  and  several  attempts  have  failed.  One  rab- 
bit a  month  after  the  right  nostril  was  closed  had  four  bunnies. 
They  were  all  very  small  and  died  within  a  few  hours.  About 
thirteen  months  later  she  had  a  litter  of  five.  One  found 
dead ;  one  died  on  the  twelfth  day ;  one  died  on  the  sixteenth 
day;  one  on  the  twentieth  day ;  and  two  alive  on  the  twenty- 
seventh  day  (May  24). 

We  will  next  consider  the  resistance  of  normal  pups  as  com- 
pared with  those  of  the  same  age  born  of  mothers  with  nasal 
obstruction  (Table  <>)• 

Four  puppies,  each  five  and  one-half  weeks  old,  were  used ; 
two  were  normal  and  two  abnormal,  that  is,  born  of  a  mother 
with  about  one-third  of  the  normal  breathing  space.  The 
nostrils  were  closed  in  each  instance.  The  table  shows  that 
one  normal  dog  lived  38  days,  the  other  8  months  with  ob- 
structed breathing,  while  the  abnormal  ones  under  similar 
conditions  lived  18  and  lo  days  respectively.  In  one  instance 
(105)  both  sides  of  the  nose  of  the  normal  dog  were  not 
closed  at  the  same  time ;  but  on  the  other  hand  one  of  the 
abnormal  dogs  (107)  had  more  breathing  space  than  the 
normal,  yet  lived  less  than  one-half  as  long.  One  of  the 
nomial  dogs  (104)  was  ])eculiarly  resistant  for  a  young  dog. 
but  this  is  partially  accounted  for  by  the  fact  that  the  nose 
was  opened  for  a  few  weeks  prior  to  the  death  of  the  animal. 
This  dog  will  be  considered  later. 

The  conditions  under  which  these  dogs  were  experimented 
upon  were  so  nearly  the  same  that,  taken  in  connection  with 
other  experiments,  the  conclusion  is  warranted  that  there  is 
a  marked  difference  in  the  power  of  resistance  between  nor- 
mal dogs  and  those  bom  of  mothers  with  obstructed  breathing. 

There  are  some  interesting  observations  that  have  not  been 
brought  out  in  the  study  of  the  above  tables.  The  history  of 
two  dogs  will  illustrate  many  of  these  points.  Male  puppy 
(104),  five  and  a  half  weeks  old  is  shown  in  Fig.  6,  weight, 
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three  and  a  half  pounds ;  born  of  healthy  parents,  was  used 
for  the  following  experiment :  Under  ether  both  nostrils  were 
closed  on  July  27,  1908.  Dyspnea  was  noticed  from  the  first, 
and  it  soon  became  apparent  that  the  dog  was  not  developing 
as  he  should.  On  September  13,  the  dog  seemed  sick.  He 
had  a  temperature  of  105°  F.,  but  on  the  29th  it  had  dropped 
to  101°  F.,  and  the  dog  seemed  much  better.  In  November 
it  was  noticed  that  he  was  losing  his  hair  on  the  abdomen. 
This  grew  more  marked  until  there  was  but  little  hair  on  the 
abdomen,  legs  and  tail.  Dyspnea  increased,  with  shallow 
breathing  and  forced  expiration,  suggestive  of  asthma  and 
emphysema.  While  the  dog  was  gaining  in  weight  it  was 
not  the  gain  that  a  normal  puppy  should  make;  the  increased 
weakness  and  dyspnea  became  more  and  more  evident,  until 
death  seemed  imminent.  On  January  5th,  I  opened  the  nose 
so  that  the  dog  could  breathe  freely.  There  was  an  improve- 
ment in  the  condition ;  the  hair  commenced  to  grow  and  was 
more  normal  in  gloss ;  the  dyspnea  almost  disappeared  and 
the  dog  appeared  lively.  Early  in  March  he  unfortunately 
became  infected  with  the  follicular  mange,  and  it  seemed  best 
to  kill  the  animal  on  March  30,  1909.  Macroscopic  examina- 
tion of  the  lungs,  liver,  kidneys  and  spleen  revealed  nothing 
abnormal. 

This  dog  illustrates  what  I  have  observed  in  other  animals, 
that  the  reopening  of  the  nose  is  immediately  followed  by  im- 
provement in  the  breathing  and  the  general  condition.  It  is 
to  be  regretted  that  he  became  infected  with  the  mange,  as 
further  observation  would  have  been  desirable. 

The  history  of  the  next  dog  is  the  most  interesting  of  the 
whole  series.  Female  (11),  weight  about  25  pounds.  She  was 
lively,  healthy  looking  animal  with  long,  reddish,  curly  hair 
of  normal  gloss.  On  October  31,  1907,  I  sewed  up  the  right 
nostril.  As  healing  took  place,  a  small  opening  remained. 
On  December  13  the  left  nostril  was  closed,  and  upon  healing 
no  opening  remained.  In  spite  of  the  labored  breathing  which 
followed,  the  air  was  drawn  through  the  narrowed  nasal  open- 
ing and  not  through  the  mouth.  The  dyspnea  gradually  in- 
creased, the  chest  assumed  a  more  barrel  shaped  contour,  the 
hair  was  noticed  first  to  become  shorter  and  thinner,  then 
bare  places  appeared  over  the  rump,  legs  and  abdomen  (Fig. 
7).  The  weight  did  not  vary  to  any  extent,  but  the  dog  was 
less  lively  than  formerly.  About  five  months  after  the  nostrils 
were  closed,  the  loss  of  hair  had  extended  to  the  neck  and 
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head,  wrinkling  of  the  skin  was  very  evident  and  the  dog  was 
weaker  and  had  an  old  and  decrepit  appearance  (Fig.  8).  The 
breathing  was  strongly  suggestive  of  asthma  and  emphysema. 
The  first  week  in  June,  1908,  she  suddenly  appeared  better. 
Examination  showed  that  the  left  nostril  had  torn  open,  and 
the  increased  breathing  space  accounted  for  the  improvement 
noted.  The  hair  commenced  to  come  over  each  hip,  and  she 
appeared  livelier  in  every  way.  The  breathing  space  on  each 
side  was  still  narrowed.  About  this  time  it  was  noted  that 
she  was  in  heat  for  the  first  time  since  she  was  under  observa- 
tion. On  .August  31,  1908,  she  had  eight  puppies;  one  was 
found  dead.  All  seemed  normal  in  development.  The  seven 
that  lived  were  apparently  properly  nourished  by  the  mother, 
and  were  weaned  at  the  usual  time.  About  the  time  they  were 
weaned  it  was  noted  that  the  hair  of  all  the  pups  was  grow- 
ing thinner,  and  a  peculiar  wrinkling  of  the  skin  similar  to  the 
mother  developed.  Their  growth  was  not  normal,  they  com- 
menced to  emaciate,  they  were  less  lively  and  had  a  dried  up, 
wizened  appearance  that  reminded  one  of  a  child  suffering 
from  hereditary  syphilis.  Besides  the  loss  of  hair  they  had 
a  dandruff-like  scurf.  The  condition  was  suggestive  of 
scurvy,  but  it  could  not  have  been  due  to  the  lack  of  suitable 
food,  as  they  had  plenty  of  fresh  milk,  meat,  bread,  etc.  The 
last  few  days  of  their  life  they  were  separated  into  two  groups, 
and  special  care  was  given  to  the  feeding  of  one  group.  This 
made  no  difference  in  the  length  of  time  they  lived. 

I  am  indebted  to  my  colleague,  Dr.  Buesser,  for  the  follow- 
ing report  as  to  the  condition  of  the  blood  of  the  mother  and 
puppies:  "The  hemoglobin  estimate  was  made  by  the  Tall- 
qvist  color  scale.  Two  normal  dogs  for  control  showel  100 
per  cent  each ;  mother,  60  per  cent ;  four  puppies,  50  per  cent 
each ;  one,  45  per  cent ;  and  one,  60  per  cent.  The  mother 
and  the  puppies  show  an  anemia  as  compared  with  the  two 
normal  dogs  used  for  controls.  The  leucocytes  were  some- 
what increased  in  the  mother,  and  markedly  increased  in  the 
puppies ;  the  red  cells  were  smaller,  showed  signs  of  destruc- 
tion by  irregularities  in  shape,  and  contained  less  hemoglobin. 
The  general  picture  indicates  a  secondary  anemia." 

The  length  of  time  the  puppies  lived  is  as  follows :  One, 
found  dead;  one,  57  days;  one,  60  days;  and  five,  61  days. 
Post  mortem  examination  of  the  puppies  failed  to  reveal  the 
cause  of  the  peculiar  condition  which  led  to  their  death.  The 
macroscopic  changes  in   the  organs   were  very  slight.    The 
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lungs  were  more  or  less  congested,  but  inflated  readily.  Some 
congestion  of  the  liver  was  noted  in  several. 

On  November  10,  1908,  the  mother  of  the  pups  was  killed 
by  chloroform,  and  an  examination  of  the  organs  made.  This 
dog  had  had  obstructed  breathing  for  a  year.  On  the  day 
she  was  killed  the  following  observations  were  made.  Res- 
pirations 22  per  minute,  very  labored,  with  retraction  of  the 
intercostal  spaces.  Post  mortem :  Body  warm.  Skin  over 
the  abdomen  and  chest  almost  hairless,  very  smooth  and  soft, 
with  no  dandruff  or  scabbing.  There  were  some  short  hairs 
over  the  back  and  legs ;  over  the  exposed  parts  the  hair  was 
very  thin,  with  some  irritation  and  scabbing.  The  skin  of 
the  face  and  neck  w^as  very  wrinkled,  that  of  the  body  to  a 
less  degree.  The  lungs  collapsed  when  the  chest  was  opened. 
No  adhesions  or  fluid  in  the  pleural  cavities.  Inflation  of  the 
lungs  showed  them  to  be  comparatively  normal.  Kidneys 
slightly  congested.     No  enlarged  mesenteric  glands. 

It  is  claimed  that  unilateral  nasal  obstruction  in  man  pre- 
disposes the  lung  of  the  same  side  to  disease.  Chauvet  in  a 
recent  article  concludes,  from  a  study  of  unilateral  closure  of 
the  nostrils  of  six  rabbits,  that  the  lungs  of  the  side  corre- 
sponding to  the  nasar obstruction  is  the  more  often  diseased; 
that  scoliosis  and  deformity  of  the  chest  occur;  and  that 
changes  in  the  sinuses  follow  nasal  obstruction.  (Revue  Heb- 
domadaire  de  Lary.  d'OtoI.  et  de  Rhin.,  March  20,  1909.) 

From  records  of  nearly  one  hundred  animals  experimented 
upon  I  found  no  evidence  that  disease  of  the  lung  bears  any 
relation  to  the  side  obstructed,  nor  did  I  find  the  deformities 
of  the  chest  pictured  by  Chauvet. 

A  mucopurulent  accumulation  occurs  in  the  nostril  ob- 
structed, due  probably  to  interference  with  drainage,  but 
marked  macroscopic  changes  in  the  turbinals,  or  sinuses,  were 
not  observed.  It  would  be  natural  to  expect  changes  to  take 
place  in  the  development  of  the  bones  in  young  animals  with 
nasal  obstruction,  also  that  histologic  changes  would  occur  in 
the  nose  as  the  result  of  the  long  continued  contact  of  the 
mucous  membrane  with  tVie  mucopurulent  discharge,  but  on 
these  points  I  have  not  sufficient  data  to  warrant  conclusions. 

Many  histologic  changes  have  been  noted  in  the  lungs  of 
the  animals  experimented  upon,  but  the  marked  pathologic 
condition  of  some  lungs  and  the  comparative  freedom  from 
disease  in  others  have  made  the  interpretation  of  the  findings 
.<omewhat  difficult.     The  complete  closure  of  the  nostrils  in 
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the  smaller  animals  is  followed  by  definite  changes  in  the 
lungs.  In  the  pigs  that  die  within  24  hours  there  is  usually 
an  intense  congestion,  edema  sometimes  with  hemorrhagic 
areas.  If  they  live  a  little  longer  there  is  a  peribronchial 
infiltration,  or  distinct  evidences  of  a  bronchopneumonia.  If 
the  animal  lives  several  days  we  may  find  extensive  hemor- 
rhagic areas;  dilatation  of  the  vessels;  interstitial  infiltration 
of  blood ;  atelectasis,  with  collapse  of  the  bronchi ;  and  em- 
physema. The  bronchi  may  be  normal,  or  show  evidences  of 
inflammation;  empty,  or  filled  with  blood,  mucus  or  desqua- 
mated epithelium.  If  the  pig  lives  a  number  of  weeks  the 
inflammatory  changes  are  less  marked,  but  the  emphysema  is 
more  extensive.  While  the  lesions  observed  are  varied,  there 
is  a  certain  harmony  observed  that  is  suggestive  of  one  of 
two  causes:  First,  inflammatory  changes,  the  result  of  infec- 
tion, due  to  the  lowering  of  the  vitality  of  the  animal ;  and 
second,  mechanical  changes,  the  direct  result  of  the  interfer- 
ence with  normal  breathing,  which  leads  to  collapse  of  the 
bronchi,  areas  of  atelectasis,  and  emphysema. 

The  study  of  the  lungs  of  dogs  with  obstructed  breathing 
may.  in  a  general  way,  be  divided  into  those  where  the  in- 
flammatory lesions  are  prominent;  and  those  where  the  me- 
chanical, or  emphysematous  changes,  are  predominant.  The 
lowering  of  the  resistance,  noticeable  in  the  younger  dogs,  pre- 
disposes to  infections ;  so  we  naturally  find  bronchopneu- 
monia, seropurulent  pleurisy  and  other  inflammatory  lesions 
as  evident  causes  of  the  comparatively  prompt  death  of  the 
animal.  On  the  other  hand,  if  the  dog  has  sufficient  vitality 
to  withstand  infection,  the  mechanical  obstruction  to  breath- 
ing leads  to  gradual  changes,  of  which  emphysema  is  the  type. 

A  number  of  sections  from  the  lungs  of  the  dog  (No.  11) 
whose  history  was  detailed  above  have  been  studied.  We  must 
remember  that  as  a  result  of  a  year  of  difficult  breathing  the 
•  log  had  developed  all  of  the  symptoms  of  a  chronic  asthma 
with  emphysema  besides  certain  peculiar  nutritional  changes, 
referable  to  the  hair  and  skin.  We  might  expect  under 
.such  circumstances  that  there  would  be  marked  changes  in 
the  structure  of  the  lungs,  but  macroscopically  they  seemed 
normal  and  even  the  microscopic  changes  though  significant, 
hardly  seemed  commensurable  with  the  clinical  symptoms. 
We  found  evidences  of  a  chronic  bronchitis,  increase  of  in- 
terstitial tissue,  bronchopneumonia,  and  distinct  areas  of  em- 
physema. 
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The  dilatation  of  the  right  ventricle  and  the  weakening  of 
the  heart  has  an  important  bearing  on  the  changes  in  the  lungs. 
The  cardiac  failure  would  naturally  lead  to  intense  conges- 
tion and  dilatation  of  the  vessels  as  an  early  symptom,  and 
brown  induration  and  increase  of  interstitial  tissue  later. 

We  cannot  transfer  the  results  of  experiments  upon  animals 
to  man  without  certain  reservations,  but  our  clinical  experi- 
ence, in  a  general  way,  is  in  harmony  with  the  results  as  out- 
lined above.  Patients  with  nasal  obstruction  usually  have  a 
lowered  general  resistance,  are  more  susceptible  to  colds  and 
other  infections,  and  there  seems  to  be  a  causal  relation  be- 
tween that  syndrome  of  symptoms  commonly  known  as 
"Catarrh,"  and  imperfect  nasal  breathing. 

Obstructed  nasal  breathing  has  long  been  recognized  as  a 
factor  in  the  etiology  of  asthma.  As  long  as  the  underlying 
cause  of  asthma  is  not  known,  and  the  pathology  indefinite, 
it  would  seem  that  experiments  upon  animals  offered  a  fruit- 
ful field  for  the  study  of  this  disease. 

The  following  conclusions  are  suggested  by  the  results  of 
the  experiments  outlined  above : 

1.  That  nasal  obstruction  leads  to  death,  or  serious  im- 
pairment of  vitality. 

2.  That  the  lowered   resistance   predisposes  to  infections. 

3.  That  local  disease  of  the  respiratory  tract  is  induced. 

4.  That  obstruction  of  the  nostrils  leads  to  dilatation  of 
the  heart. 

5.  That  changes  in  the  skin  and  the  blood  of  the  dogs 
occur. 

6.  That  symptoms  resembling  asthma  and  emphysema  may 
be  induced  in  the  lower  animals. 

7.  That  emphysema  of  the  lungs  can  be  demonstrated  his- 
tologically. 

8.  That  reopening  the  occluded  nostrils  is  followed  by 
prompt  disappearance  of  the  symptoms. 
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FIGURE   1. 

A.  Anterior  view  of  guinea  pig's  throat,  showing  fauces,  soft 
palate  with  sphincter-like  opening.  B.  Lateral  view,  showing 
probes  through  opening  in  soft  palate. 


FIGURE  2. 
Lateral  view  or  rabbit's  throat. 


FIGURE  3. 
Lateral  view  of  dog's  throat. 
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FICrRE  4. 


FIGURE  5. 

Pneumatograms.     A.     Normal  dog.     B.     Dog  with  nasal  obstruc- 
tion.    C.     Dog  with  dyspnea. 


FIGIRE  6. 
Dog  No.  104.    Showing  loss  of  hair  with  nasal  obstruction. 


FIGURE  7. 

Dog  Nu.  11.     Showing  loss  of  hair  and  wrinkling  of  skin  following 
nasal  obstruction. 


FIGURE  8. 

Dog  No.  11.     Showing  loss  of  hair  and  wrinkling  of  skin  following 
nasal  obstruction. 


XXXIV. 

THE  PHENOMENA  OF  VESTIBULAR  IRRITATION 

IN    ACUTE    LABYRINTHINE    DISEASE,    WITH 

SPECIAL  REFERENCE  TO  THE  STUDIES  OF 

DR.  BAR  ANY  OF  VIENNA. 

By  Phiup  D.  Kerrison,  M.  D., 

Nkw  York. 

However  interesting  the  earlier  experiments  and  hypotheses 
may  have  been  as  bearing  upon  the  physiology  and  function 
of  the  semicircular  canals,  we  must  now  recognize  the  studies 
of  Flourens  in  1824  to  1828,  and  the  later  experiments  of  Prof. 
Ewald  of  Strasburg,  as  the  basis  upon  which  our  present 
clearer  understanding  of  the  phenomena  of  vestibular  irrita- 
tion mainly  rests. 

Ewald' s  Experiments  (Fig.  1). — Ewald*  experimented  sep- 
arately upon  the  three  semicircular  canals  of  pigeons  after  the 
following  method :  Having  exposed  the  selected  canal,  a  small 
hole  is  drilled  into  its  most  prominent  presenting  part.  A 
second  opening  between  the  first  and  the  small  or  smooth  end 
of  the  canal  is  bored,  and  into  this  a  lead  mass  is  introduced, 
completely  obliterating  its  lumen  at  this  point.  Into  the  first 
opening  is  introduced  and  secured  a  small  cylinder,  open  at 
lx)th  ends,  within  which  a  minute,  movable  piston  rests.  To 
the  outer  end  of  the  cylinder  is  attached  a  piece  of  rubber 
tubing,  the  opposite  end  of  which  communicates  with  a  rubber 
ball  or  bulb.  Obviously  compression  of  the  bulb  will  drive 
the  piston  further  into  the  cylinder  and  cause  displacement  of 
the  endolymph  in  the  canal  experimented  upon ;  and  since  this 
canal  is  closed  in  the  direction  of  its  small  end,  it  is  evident 
that  the  endolymph  movement  must  be  toward  its  ampulla. 
It  is  equally  clear  that  if  we  begin  with  a  partially  compressed 

1.  Ewald.  Pbysiologische  Untersuchungen  (iber  das  Endorgan 
des  nervus  octavus.     255-266. 
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bulb,  we  may  Ij}-  release  of  pressure  induce  an  endolymph 
movement  in  the  opposite  direction,  i.  e.,  away  from  the  am- 
pulla and  toward  the  small  end  of  the  canal. 

These  experiments  gave  in  the  different  canals  the  follow- 
ing reactions : 

Right  External,  or  Horizontal  Canal. — Compression  of  bulb 
(causing  endolymph  displacement  toward  ampulla)  was  fol- 
lowed by  strong,  gradual  movement  of  the  head,  exactly  in 
the  plane  of  the  canal,  to  the  left.  Coincidently  with  this 
head  movement,  the  eyes  were  moved,  also  in  the  plane  of  the 
canal,  to  the  left.  On  release  of  pressure  the  head  and  eyes 
quickly  regained  their  normal  position. 

Suction  (i.  e.,  endolymph  movement  in  right  horizontal 
canal  toward  small  end  of  canal)  gave  rise  to  gradual  move- 
ment of  head  and  eyes,  always  in  the  plane  of  the  canal,  to 
the  right.  But  this  latter  movement  to  the  right  caused  by 
suction  w'as  much  less  forcible  than  the  opposite  movement 
caused  by  compression. 

Right  Posterior  Vertical  Canal. — Compression  (i.  e.,  endo- 
lymph movement  toward  ampulla)  was  followed  by  gradual 
movement  of  the  head,  exactly  in  the  plane  of  this  canal  and 
toward  its  ampulla,  i.  e.,  to  the  right.  Suction  gave  rise  to 
movements  of  the  head  and  eyes  in  the  same  plane  but  in  the 
opposite  direction,  i.  e.,  to  the  left.  But  in  this  canal,  suction 
was  followed  by  much  stronger  movements  than  those  pro- 
duced by  compression. 

The  reactions  of  the  anterior  vertical  canal  are  similar  to 
those  of  the  posterior  vertical,  varying  only  in  accordance 
with  its  different  plane. 

It  is  worthy  of  note  that  in  the  case  of  the  horizontal  canal 
the  strongest  head  and  eye  movements  followed  displacement 
of  endolymph  in  the  direction  of  the  ampulla,  whereas  in  the 
posterior  vertical  and  anterior  vertical  canals  the  strongest 
movements  were  those  which  followed  displacement  of  endo- 
lymph toward  the  small  ends  of  the  canals.  In  each  canal, 
howevfer,  the  strongest  movement  produced  was  toward  the 
opposite  side. 

Vestibular  nystagmus  is  always  composed  of  a  quick  move- 
ment in  one  direction  and  a  slow  movement  in  the  opposite 
direction.  It  must  be  borne  in  mind  that  in  the  experiments 
above  described  the  gradual  movement  of  head  and  eyes, 
caused  by  either  compression  or  suction,  corresponds  to  the 
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slow  component  of  vestibular  nystagmus,  and  represents  there- 
fore a  nystagmus  in  the  opposite  direction. 

Ewald's  experiments  established  definitely  the  following  im- 
portant facts:  (a)  Excitation  of  a  single  canal  can  produce 
nystagmus  only  in  a  plane  corresponding  to  the  plane  of  the 
canal;  (b)  by  reverse  movements  of  the  endolymph  in  any 
single  canal  we  can  produce  a  reversal  of  the  direction  of  the 
induced  nystagmus,  and  (c)  the  strongest  nystagmus  which 
can  be  induced  by  irritation  of  a  single  canal  is  always  in  the 
direction  of  the  ear  experimented  upon. 

For  any  one  who  has  the  position  and  plane,  and  the  rela- 
tive positions  of  the  ampullar  and  small  ends,  of  each  canal 
clearly  fixed  in  memory,  the  writer  suggests  the  following 
simple  rule,  based  upon  Ewald's  experiments,  by  which  the 
reactions  following  endolymph  movements  in  the  diflferent 
canals  may  be  easily  recalled,  viz. : 

Displacement  of  endolymph  in  any  particular  canal  gives 
rise  to  nystagmus  in  which  the  eyes  move  in  a  plane  parallel 
with  the  plane  of  the  canal,  and  of  which  the  slow  movement 
is  always  in  the  direction  in  which  the  endolymph  moves. 

Remembering  that  the  direction  of  vestibular  nystagmus 
takes  its  name  from  the  direction  of  the  quick  eye  movement, 
and  that  the  gradual  head  and  eye  movements  of  Ewald's  ex- 
periments correspond  to  the  slow  component  of  vestibular 
nystagmus,  the  wording  of  the  above  rule  may  be  reversed 
and  abbreviated  as  follows : 

Nystagmus  induced  by  endolymph  displacement  in  any  par- 
ticular canal  is  in  a  plane  parallel  with  the  plane  of  that  canal, 
and  in  the  direction  opposite  to  that  of  the  endolymph  dis- 
placement. 

Character  of  Vestibular  Nystagmus. — To  establish  a  claim 
to  vestibular  origin  a  nystagmus  must  present  the  following 
characteristics:  (1)  It  must  be  composed  of  a  quick  move- 
ment in  one  direction  and  a  slow  movement  in  the  opposite 
direction.  (2)  It  is  increased  usually  in  rapidity  and  always 
in  length  of  excursion  when  the  eyes  are  turned  voluntarily 
in  the  direction  of  the  quick  movement.  (3)  It  becomes  weak, 
or  may  disappear  wholly,  when  the  eyes  are  turned  in  the 
direction  of  the  slow  nystagmic  movement. 

The  above  are  invariable  characteristics  of  nystagmus  of 
vestibular  origin,  whether  produced  by  experimental  irritation 
or  in  the  course  of  acute  labyrinthine  disease. 

\'estibular  nystagmus  may  be  horizontal,  oblique,  vertical  or 
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rotary.     The  nystagmus  caused  by  acute  labyrinthine  disease 
is  practically  always  rotary. 

The  Caloric  Reactions. — The  so-called  caloric  tests,  the 
technic  and  significance  of  which  were  first  established  by  Dr. 
Barany  of  Vienna,  depend  upon  the  following  easily  demon- 
strable facts: 

(a)  If  we  irrigate  either  ear  of  a  normal  person  with  water 
at  body  temperature,  no  objective  or  subjective  phenomena 
result, 

(b)  If  we  repeat  this  experiment  with  water  appreciably 
below  blood  temperature  we  shall  observe  the  following  evi- 
dences of  vestibular  irritation,  viz.:  (1)  rotary  nystagmus 
toward  the  ear  not  irrigated;  (2)  the  patient  experiences  ver- 
tigo, and  (3)  exhibits  marked  disturbances  of  equilibrium. 

(c)  If  we  substitute  in  this  experiment  hot  water,  or  water 
considerably  above  blood  temperature,  we  shall  induce  exactly 
the  same  phenomena  with  these  diflferences,  viz.:  (1)  The 
quick  nystagmic  movement  will  be  toward  the  ear  irrigated, 
and  (2)  the  ataxia  will  exhibit  certain  differences  in  accord- 
ance with  laws  to  be  referred  to  later. 

Barany's  Theory  As  to  the  Causation  of  the  Caloric  Reac- 
tions'-.— We  must  regard  the  whole  labrinthine  cavity  as  a 
vessel  containing  fluid  of  temperature  probably  identical  with 
that  of  the  blood.  If  now  we  bring  cold  or  hot  water  in  con- 
tact with  one  wall  of  this  vessel,  the  specific  gravity  of  that 
part  of  the  contained  fluid  nearest  this  wall  will  be  increased 
or  reduced,  and  will  sink  or  rise  according  to  the  physical  laws 
governing  fluids  of  different  specific  gravity. 

The  parts  of  the  semicircular  canal  system  nearest  the  sur- 
face of  the  inner  tympanic  wall  are  (1)  the  anterior  part  of 
the  horizontal  canal,  and  (2)  the  external,  or  ampullar,  third 
of  the  anterior  vertical  canal  which  points  almost  directly 
downward  (Fig.  II).  Syringing  the  ear  with  cold  water 
would  therefore  influence  the  temperature  first  at  these  points. 
With  the  head  in  the  upright  position,  however,  endolymph 
movement  in  the  external  canal  would  be  prevented  by 
its  horizontal  position.  On  the  other  hand,  sudden  cool- 
ing of  the  ampullar  end  of  the  anterior  vertical  canal 
would  by  condensation  of  the  endolymph  at  this  point 
give  rise  to  an  endolymph  movement  downward  toward  its 
ampulla.     That  this  experiment  in  normal  persons  is  invari- 

2.  Barany.  Physlologie  und  Pathologic  des  Bogengang-Apparates 
beim  Menschen,  27-29. 


VESTIBULAR  IRRITATION  IN  LABYRINTHINE  DISK ASi;.         497 

ably  followed  by  rotary  nystagmus  toward  the  opposite  side 
is  in  exact  accord  with  Ewald's  experiments.  This  theory  of 
the  causation  of  caloric  nystagmus  is  further  supported  by  the 
fact  that  if  the  head  is  quickly  inverted  so  that  the  top  of  the 
head  is  directed  downward  toward  the  floor,  the  direction  of 
the  nystagmus  is  reversed,  i.  e.,  is  now  toward  the  ear  irri- 
gated. That  the  use  of  hot  water,  which  by  reducing  specific 
gravity  would  cause  an  endolymph  movement  in  the  opposite 
direction,  invariably  gives  rise  to  rotary  nystagmus  toward  the 
ear  irrigated,  lends  further  support  to  this  view  as  to  the 
causation  of  these  phenomena. 

The  value  of  these  experiments  depends  upon  the  fact  that 
after  the  vestibular  apparatus  has  been  destroyed,  either  sur- 
gically or  by  disease,  no  reaction  follows  the  application  of 
heat  or  cold.  The  caloric  tests  are  therefore  invaluable  as  a 
means  of  determining  impairment  or  loss  of  vestibular  func- 
tion. 

Rotation  or  Tiirnini^  Experiment. — When  a  normal  indi- 
vidual, seated  with  head  erect  upon  a  revolving  chair,  is 
turned  fairly  rapidly  in  either  direction. — let  us  say  to  the 
left, — a  horizontal  nystagmus  is  set  up  with  the  quick  eye  move- 
ment in  the  direction  in  which  he  is  turned,  i.  e.,  to  the  left. 
When  the  rotations  are  suddenly  arrested,  the  nystagmus  is 
reversed,  the  quick  eye  movement  being  now  to  the  right. 

Barany's  experiments  with  a  large  number  of  supposedly 
normal  persons  showed  that  10  fairly  rapid  rotations  produce 
a  maximum  reaction,  and  that  the  average  duration  of  the 
nystagmus  following  this  experiment  is  40  to  45  seconds.  This 
describes  the  average,  with  great  variations  in  individuals. 

Explanation  of  Rotational  Nystagmus  In  Accordance  With 
Eu-ald's  Experiments. — The  mechanical  influence  of  sudden 
turning  of  the  head  in  the  horizontal  plane  upon  the  fluid  in 
any  particular  canal  depends  upon  the  relation  which  the  plane 
of  this  canal  bears  to  the  horizontal  plane.  Thus,  with  the 
head  erect  the  two  horizontal  canals  are  approximately  in  the 
horizontal  plane.  When  the  head  is  suddenly  turned  in  either 
direction — let  us  say  to  the  right — the  fluid  in  these  canals  by 
reason  of  its  inertia  at  first  lags  behind,  i.  e.,  suffers  an  initial 
displacement  in  the  opposite  direction.  This  initial  endol>Tnph 
movement  in  the  right  horizontal  canal  is  toward  its  ampulla, 
while  in  the  left  horizontal  it  is  toward  the  small  end  of  the 
canal.  Now  according  to  Ewald's  experiments,  these  are  pre- 
cisely the  endolymph  movements  which  in  these  canals,  give 
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rise  to  nystagmus  to  the  right,  and  this  phenomenon  is  always 
present  during  10  rotations  to  the  right.  When,  however,  the 
rotations  are  suddenly  stopped  there  occurs,  again  by  reason 
of  its  inertia,  an  endolymph  displacement  in  the  opposite  direc- 
tion with  the  result  that  the  direction  of  the  nystagmus  is 
reversed,  i.  e.,  rotation  to  right  is  followed  by  nystagmus  to 
left. 

During  rotation  about  a  vertical  axis  it  is  evident  that  the 
endolymph  movement  in  any  canal  is  at  its  maximum  when 
the  canal  lies  in  the  horizontal  plane,  and  becomes  progres- 
sively less  as  the  plane  of  this  canal  is  changed  and  the  angle 
of  extension  between  its  plane  and  the  horizontal  plane  is  in- 
creased. Finally  when  the  plane  of  the  canal  becomes  ver- 
tical, i.  e.,  is  at  right  angles  to  the  plane  of  rotation,  no  ap- 
preciable endolymph  movement  results  from  rotation  in  the 
horizontal  plane.  Obviously,  therefore,  during  rotation  with 
the  head  erect,  the  influence  of  the  two  vertical  canals  is  prac- 
tically eliminated.  When,  however,  the  head  is  bent  directly 
forward  or  directly  backward  to  an  angle  of  90°  with  the 
vertical,  the  posterior  vertical  canals  are  brought  more  into  the 
horizontal  plane  and  rotation  gives  rise  to  a  rotary  nystagmus 
due  chiefly  to  endolymph  movement  in  these  canals. 

Rule  for  Determining  the  Form  of  Nystagmus  Which  Shall 
Follozv  Rotation^. — Sitting  erect  upon  a  revolving  chair  a 
person  revolves  about  a  vertical  axis.  If  now  we  imagine 
his  eye  cut  through  in  a  horizontal  plane,  i.  e.,  by  a 
plane  at  right  angles  to  the  axis  about  which  he  revolves,  it 
is  evident  that  this  section  will  describe  a  line  upon  the  cornea 
which  will  vary  according  to  the  position  of  the  head.  This 
line  will  indicate  the  form  of  the  nystagmus  (Fig.  o). 

Thus,  with  head  erect,  the  horizontal  plane  in  bisecting  the 
eye  will  form  a  line  passing  horizontally  across  the  cornea,  and 
produce  a  horizontal  nystagmus  (Fig.  3,  A).  With  head  bent 
laterally  toward  the  shoulder  so  as  to  form  an  angle  of  45° 
with  the  vertical,  a  horizontal  section  will  be  indicated  by  a 
line  passing  obliquely  across  the  cornea,  and  produce  an  oblique 
nystagmus  (Fig.  3,  B).  If  the  head  is  bent  fully  toward  the 
shoulder  so  as  to  form  an  angle  of  90°  with  the  vertical,  the 
eye  will  be  bisected  in  a  plane  at  right  angles  to  its  transverse 
diameter,  and  give  rise  to  a  vertical  nystagmus  (c).  With 
the  head  bent  forward  so  that  the  face  looks  directly  down- 
ward, the  horizontal  plane  would  divide  the  orbit  so  as  to  re- 

3.  Barany.    Ibid.     12-13. 
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move  a  .>cgmcnt  which  wouki  include  the  iris.  It  should, 
therefore,  be  indicated  by  a  circular  line  about  this  iris.  The 
character  of  the  nystagmus,  however,  is  indicated  by  the  points 
of  contact  at  which  the  horizontal  plane  enters  the  orbit,  and 
not  by  those  at  which  it  cuts  its  way  out.  With  the  head  bent 
directly  forward,  therefore,  a  horizontal  section  is  indicated 
by  a  curved  line  above  the  iris,  and  turning  to  the  right  will 
be  followed  by  rotary  nystagmus  to  the  left  (d).  With  head 
l)cnt  directly  backward  so  that  the  eye  looks  upward,  a  hori- 
zontal section  describes  a  curved  line  below  the  iris.  With 
head  in  this  position,  rotation  to  the  right  is  followed  by  rotary 
nystagmus  to  the  left.  But  in  this  case  the  concavity  of  the 
nystagmic  curves  is  directed  upward  (e). 

This  rotation  experiment  is  therefore  particularly  instructive 
since  it  enables  us  to  induce  at  will  different  forms  of  nystag- 
mus, and  to  study  the  accompanying  variations  of  vertigo  and 
ataxia. 

Vestibular  Symptotus  In  Acute  Suppurative  Labyrinthitis. — 
We  must  now  revert  for  a  moment  to.  the  clinical  side  of  laby- 
rinthine disease.  In  this  we  shall  have  to  confine  ourselves  to 
a  very  brief  synopsis  of  the  symptoms  referable  to  vestibular 
irritation. 

Let  us  assume  that  the  patient  is  suflfering  from  a  chronic 
suppurative  otitis  media  of  the  right  ear,  from  which  the  in- 
fection has  spread  to  the  inner  ear.  Shortly  or  immediately 
after  invasion  of  the  labyrinth,  he  experiences  distressing 
vertigo,  which  usually  forces  him  to  go  to  bed.  Examination 
of  the  eyes  reveals  marked  rotary  nystagmus  toward  the 
left  (sound)  side.  The  nystagmus  is  at  this  time  pre.sent  in 
whatever  position  the  eyes  may  be  turned,  but  is  aggravated 
when  they  are  turned  toward  the  left  (i.  e,,  in  the  direction  of 
the  quick  nystagmic  movement),  and  is  minimized  when  they 
are  voluntarily  held  in  the  opposite  direction.  The  vertigo  is 
of  rotary  character,  surrounding  objects  seeming  to  rotate 
about  him  in  bewildering  fashion.  If  supported  in  the  up- 
right position,  objects  seem  to  rotate  in  a  vertical  plane  usually 
from  the  right  (diseased)  side  toward  the  left.  Occasionally 
they  seem  to  rotate  in  the  opposite  direction.  When  lying 
upon  his  back,  the  plane  of  seeming  rotation  is  changed  from 
the  vertical  to  the  horizontal.  With  eyes  closed,  he  has  the 
impression  of  himself  rotating.  If  able  to  stand,  he  is 
markedly  unsteady,  and  with  eyes  closed  falls,  or  tends  to  fall, 
toward  the-  ri^ht  (\.  c  .  diseased)  side.    At  the  onset,  nausea 
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and  vomiting  are  very  frequent,  if  not  invariable,  symptoms. 
All  these  symptoms  are  of  lessened  severity  while  he  lies 
quietly  in  bed.  He  usually  maintains  voluntarily,  therefore, 
a  quiet  position  in  bed. 

Course  of  the  Disease. — All  of  the  above  symptoms  usually 
subside  fairly  rapidly  and  in  a  somewhat  regular  order.  That 
is  to  say,  the  vertigo  and  ataxia  regularly  disappear  before  the 
nystagmus.  By  the  end  of  the  first  week,  the  vertigo  may  have 
ceased  to  distress  the  patient  as  he  lies  quietly  in  bed ;  while 
the  nystagmus  may  be  still  very  marked.  Sudden  or  violent 
head  movements  may,  however,  induce  recurrence.  From  the 
end  of  the  second  to  the  end  of  the  fourth  week,  not  only  the 
vertigo  and  ataxia,  but  also  the  spontaneous  nystagmus,  may 
have  completely  disappeared.  The  patient  is  now  free  from 
subjective  symptoms  referable  to  vestibular  disturbance,  and 
may  be  able  to  walk  or  move  in  all  normal  ways  without  dis- 
comfort. He  has  now  entered  upon  the  stage  of  the  disease 
in  which  it  is  of  the  greatest  importance  to  gauge  the  amount 
of  injury  to  the  labyrinth  by  means  of  the  caloric  test. 

Deductions  To  Be  Drawn  from  the  Caloric  Reactions. — 
(1)  If  irrigation  of  the  diseased  ear  with  hot  or  cold  water  is 
followed  by  normal  reactions,  we  may  assume  with  confidence 
that  the  labyrinth  has  been  the  seat  of  a  comparatively  mild 
lesion  which  has  undergone  resolution,  leaving  the  vestibular 
structures  intact  and  functionating.     Prognosis  good. 

(2)  If,  on  the  other  hand,  after  irrigation,  with  heat  or 
cold,  persisted  in  from  three  to  four  minutes,  no  caloric  re- 
actions are  induced,  we  may  conclude  that  the  labyrinth  is  the 
seat  of  a  suppurative  process  which  has  either  destroyed  the 
vestibular  structures,  or  at  least  has  resulted  in  injury  suffi- 
ciently severe  to  have  annulled  vestibular  function  or  irrita- 
bility to  thermal  stimuli.  This  condition  describes  the  so- 
called  latent  stage  of  suppurative  labyrinthitis,  in  which  the 
ultimate  prognosis  is  grave. 

In  the  minds  of  many  Barany's  name  seems  to  be  associated 
chiefly  with  the  caloric  tests.  To  my  mind  the  value  of  his 
studies  depends  equally  upon  the  fact  that  they  have  enabled 
him  to  establish  certain  more  or  less  definite,  constant  rela- 
tions between  vestibular  nystagmus  and  the  attendant  phe- 
nomena of  vertigo  and  ataxia.  If  we  can  accept  his  hypo- 
thesis that  the  same  laws  govern  the  spontaneous  nystagmus 
of  labyrinthine  disease  and  the  induced  nystagmus  of  experi- 
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mental  vestibular  irritation,  it  is  evident  that  we  may  resume 
our  studies  of  labyrinthine  disease  with  a  surer  hand, 

Barany's  studies  have  led  him  to  formulate  the  following 
laws  as  governing  the  spontaneous  vertigo  and  ataxia  of  ves- 
tibular disease: 

(a)  Spontaneous  vertigo  of  vestibular  origin  is  always  ac- 
companied by  spontaneous  vestibular  nystagmus,  and  is  always 
increased  when  the  eyes  are  voluntarily  turned  in  the  direc- 
tion of  the  quick  nystagmic  movement. 

(b)  Vestibular  ataxia  is  always  accompanied  by  vestibular 
nystagmus,  and  is  always  influenced  by  the  position  of  the 
head. 

(c)  A  person  having  vestibular  nystagmus  tends  to  move 
in  the  plane  of  the  nystagmus  and  to  fall  in  the  direction  oppo- 
site to  the  quick  nystagmic  movement. 

If,  as  Barany  believes,  these  are  constant  relations  between 
the  three  components  of  the  symptom  complex  characteristic 
of  acute  labyrinthine  disease,  it  is  obvious  that  we  have  con- 
trol tests  by  which  we  may  gauge  the  value  of  single  symptoms. 
Thus  vertigo  which  is  not  accompanied  by  nystagmus  even 
when  the  eyes  are  turned  strongly  in  the  direction  away  from 
the  suspected  labyrinthine  lesion,  and  which  is  not  influenced 
by  the  position  of  the  eyes,  has  little  value  as  pointing  to  laby- 
rinthine disease.  Disturbances  of  equilibrium  which  are  not 
influenced  by  the  position  of  the  head,  can  hardly  be  assumed 
to  be  of  vestibular  origin. 

Let  us  re-state  briefly  the  laws  governing  vestibular  ataxia, 
and  test  their  value  as  applied  to  the  ataxia  following  the  rota- 
tion, or  turninj::,  experiment. 

1.  Vestibular  ataxia  is  always  influenced  by  the  position 
of  the  head. 

2.  A  person  exhibiting  vestibular  nystagmus  tends  to  move 
within  the  plane  of  the  nystagmus  and  to  fall  in  the  direction 
opposite  to  that  of  the  quick  nystagmic  movement. 

It  seems  to  me  that  we  shall  obtain  a  clearer  understanding, 
and  avoid  apparent  contradictions,  of  the  latter  rule,  if  it  be 
made  to  read  as  follows: 

A  person  exhibiting  vestibular  ataxia  tends  to  rotate  within 
the  plane  of  the  nystagmus  and  in  the  direction  opposite  to 
that  of  the  quick  nystagmic  movement. 

This  tendency  to  rotation  is  about  an  axis  passing  through 
the  patient's  head,  and  he  falls  or  tends  to  fall  only  as  this 
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rotation,  modified  by  his  contact  with  the  earth,  throws  his 
body  in  one  or  the  other  direction. 

Let  us  now  observe  a  person  who,  seated  with  head  erect, 
has  been  turned  ten  times  to  the  rigtit.  When  the  rotations 
are  suddenly  stopped,  he  exhibits  well  marked  horizontal 
nystagmus  to  the  left.  He  also  experiences  vertigo.  Let  him 
at  once  stand  and,  with  head  still  erect  and  feet  closely  ap- 
proximated, close  his  eyes.  The  nystagmus  being  in  the  hori- 
zontal plane,  the  reaction  movement  should  be,  not  falling, 
but  gradual  turning  in  the  horizontal  plane  to  the  right  (Fig. 
4).  This,  however,  may  not  be  demonstrated,  i.  e.,  he  may 
stand  quietly.  Let  us  investigate  the  first  rule  which  declares 
that  vestibular  ataxia  must  be  influenced  by  the  position  of 
the  head.  Direct  him  to  bend  the  head  forward  to  an  angle 
of  90°  so  that  the  face  looks  directly  downward.  The  plane 
of  the  nystagmus  is  now  changed  from  the  horizontal  to  the 
vertical,  and  the  nystagmus  being  to  the  left,  the  head  tends 
to  rotate  in  the  opposite  direction,  i.  e.,  toward  the  right 
shoulder.  This,  however,  throws  his  body  to  the  left.  That 
this  contradiction  of  the  rule  that  the  patient  usually  falls  or 
moves  in  the  direction  opposite  to  the  quick  nystagmic  move- 
ment, is  apparent  rather  than  real,  is  made  clear  by  the  accom- 
panying diagram  (Fig.  5). 

If  he  had  bent  his  head  directly  backward  to  an  angle  of 
90°,  instead  of  forward,  he  would  inevitably  have  fallen  in 
the  opposite  direction,  as  shown  by  Figure  6. 

Another  example  may  be  cited  in  the  rotary  nystagmus  fol- 
lowing the  caloric  tests,  or  that  occurring  in  acute  labyrinth- 
itis. Here  the  plane  of  the  nystagmus  being  vertical  rather 
than  horizontal,  the  patient  standing  with  head  erect,  falls  in 
the  direction  opposite  to  the  quick  eye  movement.  And  since 
in  suppurative  labyrinthitis  the  nystagmus  is  almost  invariably 
toward  the  sound  ear,  it  is  perfectly  correct  to  say  that  he  falls 
usually  in  the  direction  of  the  diseased  ear.  It  must  not  be 
forgotten,  however,  that  in  certain  forms  of  circumscribed, 
irritative  labyrinthitis,  the  nystagmus  is  in  the  direction  of  the 
diseased  ear,  in  which  case  the  patient  would  of  course  fall, 
or  tend  to  fall,  in  the  direction  of  the  sound  ear. 

The  other  contention  of  Barany, — viz.,  that  vestibular  ver- 
tigo and  vestibular  ataxia  are  invariably  accompanied  by  some 
degree  of  vestibular  nystagmus, — is  of  decided  clinical  impor- 
tance. So  far  as  the  phenomena  induced  by  the  rotation  and 
caloric  tests  may  be  relied  upon,  this  contention  is  substan- 
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tiaicd.  In  my  experience  these  experiments  have  in  normal 
persons  been  invariably  followed  by  vertigo  and  ataxia,  usually 
I)ronounced,  and  by  nystagmus,  and  in  no  case  have  the  ver- 
tigo and  ataxia  been  found  to  persist  after  the  nystagmus  has 
disappeared.  I  have  personally  never  seen  a  case  of  laby- 
rinthine disease  in  which  vertigo  and  ataxia  have  persisted 
after  disappearance  of  the  nystagmus. 

Naturally  where  one  has  so  often  to  deal  with  hysterical 
anil  neurasthenic  patients  suffering  from  intercurrent  aural 
disease,  one  may  meet  with  apparent  contradictions  to  any 
law  dealing  with  subjective  symptoms  (e.  g.,  vertigo)  or  with 
objective  symptoms  which  may  be  under  the  unconscious  in- 
fluence of  the  will  (e.  g.,  disturbed  equilibrium).  It  is  now 
an  established  fact  that  many  neurasthenic  patients  exhibit 
under  certain  conditions  certain  peculiar,  uncontrollable  eye 
movements  which  are  not  of  vestibular  origin  and  in  no  way 
resemble  vestibular  nystagmus.  In  like  manner,  it  is  obvious 
that  vertigo  and  apparent  disturbance  of  equilibrium  may  in 
neurasthenic  pat  ents  depend  wholly  upon  functional  disorders 
of  the  general  nervous  system. 

The  far-reaching  influence  which  Barany's  theories,  if  ac- 
cepted, must  exert  upon  our  conception  of  labyrinthine  disease 
is  emphasized  when  we  consider  their  points  of  divergence 
from  the  theory  and  practice  of  von  Stein.  Barany  holds  that 
d'Sturbance  of  equilibrium  is  characteristic  only  of  the  acute 
stage  of  labyrinthine  diseases,  and  that  it  regularly  disappears 
as  the  lesion  advances  either  toward  resolution  or  toward  de- 
struction of  the  vestibular  structures.  This  view  is  supported 
by  the  fact  that  vestibular  ataxia  as  a  subjective  symptom  rap- 
idly disappears  after  surgical  destruction  of  the  labyrinth. 
Barany  therefore  attaches  little  importance  to  disturbed  equi- 
librium as  a  diagnostic  sign  in  the  latent  or  chronic  stage  of 
suppurative  labyrinthitis. 

\'on  Stein  has  elaborated  exhaustive  methods  of  eliciting 
symptoms  of  disturbed  equilibrium  requiring  according  to  his 
own  statement  one  or  even  three  hours  for  the  thorough  exami- 
nation of  a  single  patient.  Since  such  an  examination  would 
be  quite  impossible  in  the  acute  stage  of  suppurative  laby- 
rinthitis, it  is  clear  that  von  Stein  regards  his  tests  as  appro- 
priate to  the  later,  or  chronic,  stage  of  the  disease. 

Barany  believes  that  in  the  chronic  stage  of  suppurative 
labyrinthitis,  the  vestibular  apparatus  is  in  the  great  majority 
of  cases  no  longer  responsive  to  the  usual  stimuli  (i.  e.,  that 
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its  function  is  abolished),  and  that  it  is  theref(3re  illogical  to 
expect  disturbance  of  equilibrium  as  a  result  of  disease  local- 
ized in  an  organ  which  is  not  essential  to  static  or  dynamic 
equilibrium,  and  which,  moreover,  is  no  longer  irritable. 

Von  Stein  apparently  believes  that  at  no  stage  of  suppura- 
tive labyrinthitis  are  disturbances  of  equilibrium  absent ;  and 
that  while  these  disturbances  may  not  interfere  with  the  pa- 
tient's ability  to  walk  or  stand  normally,  they  may  be  clearly 
demonstrated  by  requiring  him  to  perform  certain  acts  in 
which  he  is  not  practiced  by  daily  custom,  e.  g.,  jumping  or 
hopping  with  eyes  closed,  standing  alternately  on  one  and  the 
other  foot,  standing  on  an  inclined  plane,  etc,  etc. 

A  possible  error  in  all  such  tests  lies  in  the  fact  that  dif- 
ferent individuals,  depending  perhaps  on  differences  of  age, 
muscular  strength,  general  physical  condition  or,  if  you  please, 
upon  physiologic  variations  in  the  normal  power  of  static 
or  dynamic  control,  may  when  called  upon  to  perform  any 
unusual  muscular  feat,  exhibit  apparent  disturbances  of  equi- 
librium which  can  not  properly  be  referred  to  any  organic 
lesion. 

It  is  now  generally  conceded  that  vestibular  ataxia  is  a 
symptom  induced  by  vestibular  irritation,  acting  either  upon 
the  diseased  labyrinth,  or  by  ablation  of  its  function  through 
disturbed  balance  of  the  unopposed  healthy  organ ;  and  further 
that  it  disappears  as  a  subjective  symptom  after  the  diseased 
labyrinth  has  been  destroyed  surgically,  or  its  function  (i.  e., 
irritability)  completely  annulled.  If,  therefore,  von  Stein's 
tests  elicit  a  veritable  vestibular  ataxia  in  the  chronic  stage  of 
labyrinthine  suppuration,  we  must  assume  that  it  is  due,  not 
to  irritation  of  the  diseased  and  non-functionating  labyrinth, 
but  to  excitation  of  the  sound  labyrinth  which  is  no  longer 
balanced  by  an  opposed  healthy  organ.  But  if  von  Stain's 
tests  give  positive  results  only  by  reason  of  ablation  of 
function  in  the  diseased  labyrinth,  why  should  we  resort  to  so 
uncertain  and  exhausting  an  examination  when  far  more  defi- 
nite data  may  be  obtained  by  so  simple  a  procedure  as  the 
caloric  test? 


FIGURE    1. 
Horizontal  semicircular  canals  of  pigeon  (after  Ewald). 
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FIGURE  2. 
A,  Anterior  vertical  canal.    B,  Horizontal  semicircular  canal. 
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FIGURE  3. 

Showing  various  forms  of  nystagmus  following  rotation.  A,  hori- 
zontal; B.  oblique;  C,  vertical;  D  and  E,  two  types  of  rotary  nys- 
tagmus. 
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FIGURE  4. 

Illustrating  ataxia,  or  reaction  movement,  accompanying  vestibu- 
lar horizontal  nystagmus,  the  head  being  held  in  the  erect  position. 
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FIGURE  6. 

Illustrating  ataxia  and  reaction  movement  accompanjing  horl< 
zontal  vestibular  nystagmus,  with  the  head  bent  directly  forward 
to  an  angle  of  90°  with  the  vertical. 
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FIGURE  6. 

Illustrating  the  reaction  movement — i.  e.,  direction  of  falling — 
accompanying  horizontal  nystagmus,  the  head  being  bent  directly 
backward  to  an  angle  of  90°  with  the  vertical. 
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M-Xk''SiS  «  •!•   THE  Ci^CllLUA— REPORT  AND 
ANALYSIS  OF  A  CASE.* 

By  Alfred  Michaeus,  M.  D., 

New  York. 

Ai  the  outset  it  must  be  said  that  necrosis  of  the  bony 
labyrinth  of  the  ear  is  a  condition  not  very  frequently  en- 
countered. Up  to  the  year  1886  Bezold  had  been  able  to 
collect  records  of  but  forty-one  cases  from  the  world's 
otological  literature.  Theophile  Bee,  in  1894,  published  a 
brochure  at  Lyon — "De  la  necrose  du  Labyrinth" — in  which 
the  number  of  cases  collected  was  but  sixty-five — still  a 
very  measurable  number.  Albert  Oesch,  in  1898,  collected 
and  discussed  all  reported  cases  of  necrosis  of  the  labyrinth, 
within  the  limits  of  an  inaugural  dissertation  published  at 
Basel.  This  also  indicates  no  very  great  addition  to  the  fig- 
ures of  Bezold  and  Bee. — (78.) 

A  survey  of  the  literature  in  the  last  decade  since  Oesch 's 
collation  is  productive  of  a  very  small  increase  in  the  num- 
ber of  reported  cases.  Gerber,  in  1904,  added  twelve  cases, 
some  observed  by  himself  and  the  rest  being  cases  reported 
l)y  other  aurists.  Since  then  there  has  been  no  great  in- 
crease to  Gerber's  list  of  ninety  cases.  Reports  of  local  hos- 
pitals indicate  the  same  infrequency. 

It  seems  worth  while  to  report  to  you  this  case  of  necrosis 
of  the  labyrinth,  or  to  be  more  specific,  necrosis  of  the 
cochlea,  not  only  on  account  of  rare  occurrence,  but  also 
because  of  the  questions  which  such  cases  have  invariably 
raised — questions  dealing  with  the  physiology  of  the  inter- 
nal ear,  and  about  which  some  observers  are  still  at  odds. 
Foremost  among  these  is  the  question  of  the  auditory  func- 
tion in  cases  of  necrosis  of  the  labyrinth. 

ETIOLOGY. 

Xecrosis  of  the  labyrinth  is  almost  without  exception,  a 
consecutive  condition.  There  are  on  record  two  or  three 
cases  of  primary  necrosis,  but  doubt  has  been  cast  on  the 

•  Read  before  the  Otological  Section,  New  York  Academy  of 
Medicine,  January.  1909. 
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genesis  of  even  these.  That  it  is  necessarily  a  slow  process 
cannot  be  gainsaid.  It  may  be  set  down  as  a  pretty  well 
fixed  rule  that  chronic  purulent  otitis  media  usually  pre- 
cedes and  accompanies  necrosis  of  the  labyrinth ;  and  it  is 
furthermore  conceivable  that  when  this  chronic  purulent 
otitis  has  had  indififerent  treatment,  or  possibly  none,  con- 
ditions are  established  which  predispose  to  extension  of  the 
middle  ear  disease  to  the  labyrinth. 

The  improved  methods  of  treatment  of  middle  ear  ab- 
scesses on  the  one  hand  and  the  growing  regard  of  the  laity 
for  the  gravity  of  this  aural  disease,  will  no  doubt  make 
for  an  even  rarer  occurrence  of  necrosis  of  the  labyrinth. 

SYMPTOMS. 

There  are  certain  symptoms  arising  in  the  course  of  a 
chronic  purulent  otitis  which  point  to  the  invasion  of  the 
labyrinth.  They  are  vertigo,  facial  paralysis,  pain,  a  fetid 
discharge,  and  the  rapid  growth  of  granulations  and  polypi. 
Increased  deafness  is  usually  not  noted,  because  the  hear- 
ing has  suffered  before  from  the  middle  ear  disease;  and  the 
graver  symptoms  of  the  invasion  of  the  internal  ear  draw 
away  attention  from  this  symptom,  especially  if  the  other 
ear  is  normal. 

It  is  perfectly  possible  to  have  some  of  these  symptoms 
in  the  course  of  a  middle  ear  abscess  without  any  lesion  of 
the  labyrinth.  After  all,  the  thing  that  certifies  the  diag- 
nosis is  the  extrusion  of  some  part  or  all  of  the  bony  laby- 
rinth. Destruction  and  sequestration  of  the  entire  laby- 
rinth is  rare,  and  seems  to  have  been  encountered  in  chil- 
dren only.  In  adult  life  the  sequestrum  consists  most  fre- 
quently of  a  portion  of  the  inner  framework  of  the  cochlea, 
usually  the  first  one  or  two  turns.  Cases  of  exfoliation  of 
the  semi-circular  canals,  or  of  the  vestibular  portions  of  the 
bony  capsule  are  also  recorded,  however.  The  preponder- 
ance of  cochlear  sequestra  over  other  portions  has  led 
Bezold  to  conclude  that  the  most  common  points  of  in- 
vasion of  the  labyrinth  are  below — namely,  the  round 
window,  or  via  the  variable  cells  on  the  floor  of  the  tym- 
panic cavity  below  the  promontory. 

It  is  needless  to  add  that  such  an  invasion  of  the  laby- 
rinth at  all  times  constitutes  a  grave  menace  to  the  life  of 
the  patient.  The  wonder  is  that  the  mortality  for  the  cases 
recorded  was  not  greater,  only  16  or  18  per  cent  having 
succumbed  to  meningitis,  brain  abscess,  etc. 
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Prefaced  by  these  brief  and  elementary  remarks,  we 
come  now  to  the  consideration  of  the  case: 

F.  K.,  a  vigorous  young  man  of  26  years,  was  referred 
to  me  for  treatment  about  two  years  ago.  His  own  history 
and  that  of  his  family  was  good.  .At  the  age  of  14  he  had 
diphtheria,  which  was  followed  by  discharge  from  his  left 
ear.  He  has  no  recollection  that  the  right  ear  was  also 
involved  at  that  time.  Two  years  ago  he  discovered  that 
the  right  ear  was  also  discharging.  As  he  lived  in  a  small 
community  near  Xew  York,  the  aural  condition  received 
scant  attention.-  His  hearing  had  been  poor  all  these  years. 
.A.  week  or  two  after  the  right  ear  began  to  discharge  he 
began  to  have  intolerable  pain  on  this  side.  The  pain 
radiated  to  the  temporal  and  supraorbital  regions,  and  com- 
pletely disabled  the  patient.  The  intensity  was  undimin- 
ished for  three  weeks.  This  attack  compelled  him  to  seek 
relief  and  he  was  told  he  had  a  growth  in  his  ear.  The 
local  physician  made  some  attempts  at  removal. 

.-\t  this  point  the  patient  came  under  my  care  and  ob- 
servation. He  came  for  relief  from  the  pain  on  the  right 
-'U  In  view  of  the  more  urgent  symptoms  his  hearing 
was  not  tested  at  this  time.  The  physical  examination  of 
the  right  ear  disclosed  this  condition :  Canal  almost  filled 
with  granulations  and  polypi,  with  ill-smelling  pus  oozing 
from  the  interstices  between  the  polypi.  According  to  re- 
gional origin  there  seemed  to  be  three  groups  of  polypi — 
an  anterior,  a  superior,  and  a  posterior  group. 

The  left  ear  was  also  discharging  foul  pus  quite  freely. 
There  were  no  granulations  or  polypi,  and  the  entire  drum 
was  destroyed  with  the  exception  of  a  narrow  falciform 
border  above.  The  denuded  malleus  handle,  not  adherent, 
projected  downward  into  the  cavity.  The  mucous  mem- 
brane lining  of  the  tympanic  cavity  was  greatly  thickened, 
and  pus  proceeded  from  the  spaces  above  the  cavum  tym- 
pani. 

Cleansing  and  curative  treatment  was  instituted  for  the 
left  ear,  and  the  work  of  removing  the  granulations  and 
polypi  from  the  right  side  was  begun  at  once.  Since  the 
patient  lived  at  some  distance  he  was  seen  but  once  a  week, 
and  hence  the  work  of  removal  extended  over  five  or  six 
weeks.  The  anterior  and  superior  groups  were  entirely 
ablated  during  this  time.    It  could  then  be  determined  that 
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the  anterior  group  of  granulations  originated  at  the  lower 
end  of  the  malleus  handle.  The  upper  group  sprang  from 
the  epitympanic  space  posterior  to  the  malleus.  The  pos- 
terior group  proceeded  from  the  inner  wall  of  the  tympanic 
cavity  in  the  promontorial  region.  The  last  mentioned 
group  resisted  treatment.  What  seemed  to  be  the  base  of 
the  growth  was  removed  in  as  many  weeks.  At  each  ex- 
amination a  growth  of  considerable  size  was  found  lo 
have  recurred.  It  was  crater-like  in  appearance.  When 
removed  for  the  third  time  the  entire  base  was  cauterized 
with  chromic  acid.  Roughening  of  the  underlying  bone 
could  be  felt  at  this  time.  The  ear  was  clear  of  all  growth, 
and  the  discharge  had  diminished  noticeably.  No  recur- 
rence of  growth  was  observed  when  the  patient  returned 
a  week  later.  Discharge  had  almost  ceased  and  a  whitish 
mass  the  size  of  a  small  pea  could  be  seen  lying  on  the 
floor  of  the  cavum  tympani.  It  was  easily  lifted  out  and 
proved  to  be  a  fragment  of  carious  bone,  which  from  its 
conformation  was  plainly  a  portion  of  the  cochlea.  There 
was  a  depression  now  where  the  base  of  the  recurring 
polypus  had  been.  It  felt  soft  and  boggy  to  the  probe.  All 
this  time  the  pain  had  diminished  in  intensity  and  by  the 
time  the  ear  had  been  cleared  of  growth  it  had  disappeared 
entirely. 

The  appearance  of  the  right  ear  was  as  follows:  The 
malleus  was  dislocated  downwards  and  adherent  to  the  in- 
ner wall.  The  drum  anterior  to  the  malleus  was  preserved 
but  also  adherent.  The  posterior  half  of  the  drum  was 
gone.  The  prolapse  of  the  malleus  and  the  adhesions 
around  its  neck  and  head  had  almost  entirely  shut  off  all 
access  to  the  accessory  spaces  above.  There  was  only  a 
pin  point  opening  posterior  to  the  malleus,  and  a  slender 
probe  could  be  inserted  only  for  a  limited  distance.  On  the 
inner  wall,  in  the  promontorial  region,  there  was  a  boggy 
depression  still  raw  looking.  The  long  process  of  the  incus 
was  gone,  and  the  other  parts  of  that  ossicle  could  not  be 
discovered  through  the  small  orifice  leading  up.  Drv  treat- 
ment was  instituted,  and  for  six  months  after  this  the  pa- 
tient had  no  further  trouble.  Discharge  on  the  left  con- 
tinued in  spite  of  treatment. 

At  the  end  of  the  six  months  the  right  ear  began  to  dis- 
charge again.  The  pus  proceeded  from  the  small  opening 
above,  and  there  was  a   tendency   to  granulation   at   this 
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point,  in.iiiii^iii  >\.is  aj^ain  rcMimed  and  at  the  present 
time  the  ear  is  absolutely  dry,  and  the  epidermization  of 
the  tympanic  cavity  is  complete.  The  fossa  rotunda  is  vis- 
ible, and  3-4  mm.  anteriorly  is  a  pit  marking  the  point  of 
exit  of  the  sequestrum. 

THK   SEQUESTRUM. 

The  sequestrum  consists  of  that  part  of  the  modiolus 
cochlearis  of  the  first  cochlear  turn.  The  basis  modioli 
with  its  central  canal  for  the  cochlear  branches  of  the  audi- 
tory nerve  may  be  seen,  and  the  lamina  ossea  spiralis  is  also 
present.  The  two  scalae  are  plainly  visible.  Height  2  mm., 
and    the  greatest  width  is  4  mm. 

AUDITORY   TESTS. 

Hearing  tests  were  conducted  immediately  after  this  un- 
expected exfoliation  of  a  part  of  the  cochlea.  The  tests 
were  made  with  Hartmann's  series  of  forks,  and  were  en- 
tirclv  (|ualitative. 

Right  Side.  Left  Side. 

Air.     Bone.  Air.     Bone. 

C       32 Xeg C      32 Xeg 

C     128 Xeg.     Pos.  C     128 Pos.      Pos. 

C     2:)«; Neg.     Pos.  C    256 Pos.      Pos. 

C     512 Xeg.     Pos.  C    512 Pos.      Pos. 

C  1024 Pos.      Pos.  C  1024 Pos.      Pos. 

C  204S Pos C  2048 Pos 

Watch Xeg.     Pos.  Watch 2^  cm.     Pos. 

Weber's  Test :  Conducted  with  C  256  yielded  lateraliza- 
tion to  the  right  side  distinctly,  accompanied  by  a  ''hu7.7.\ng 
sound,"  to  use  the  patient's  language. 

It  was  discovered  by  accident  whilst  testing  with  C  256 
that  the  patient  could  hear  this  fork  on  the  right  side  when 
applied  quite  lightly  even,  to  any  part  of  the  external  ear. 
The  bone  conduction  for  the  watch  was  better  on  the  left 
than  on  the  right  side.  Further  tests  conducted  about  six 
months  later,  in  the  main  confirmed  the  original  results. 
The  patient  again  lateralized  to  the  right,  and  again  the 
tone  of  C  256  was  accompanied  by  a  buzzing  sound. 

C  128  heard  when  applied  to  auricle. 

C  256  heard  when  applied  to  auricle. 

C  512  heard  when  applied  to  auricle. 
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Galton,  1.06 — both  sides. 

Koenig's  rods — 41,000. 

Loud  voice,  25  cm. 

Acumeter,  2i/^  cm.  right,  65  cm.  left. 

Final  hearing  tests  were  made  last  July,  with  the  follow- 
ing results: 

Right.  Left. 

Air.     Bone.  Air.     Bone. 

C       26 Neg C       26 Neg.     ..... 

C     128 Neg.     Plus.        C     128 Plus.     Plus. 

C     256 Neg.     Plus.        C     256 Plus.     Plus. 

C     512 Plus.     Plus.        C     512 Plus.     Plus. 

C  1024 Plus.     Plus.        C  1024 Plus.     Plus. 

C  2048 Plus C  2048 Plus 

Lateralization  again  to  the  right  side,  together  with  a 
"buzzing  sound." 

C  512  ) 

C  128  V  ^^'  heard  on  the  right  side  when  lightly  applied 

C  256  \  ^^  auricle  of  that  side. 

Right.  Left. 

Watch — Air,  neg.  Watch — Air,   5  cm. 

Watch — Bone,  plus.  Watch — Bone,  plus. 

Watch  heard  louder  on  the  left  by  bone  than  on  the  right. 
Speech:    Some  words  spoken  in  middle  voice  were  heard 
at  2  meters.     Loud  voice  3^  to  4  meters.     This  applied  to 
both  sides. 

On  testing  bone  conduction  for  duration,  the  following 
resulted : 

Right.  Left. 

C     256 14  seconds.  C    256 16  seconds. 

C     512 22  seconds.  C     512 28  seconds. 

C  1024 12  seconds.  C  1024 16  seconds. 

Galton  whistle,  2.5.  Galton  whistle,  1.2. 

ANALYSIS. 

Let  us  revert  to  the  symptoms  of  necrosis  of  the  labyrinth 
stated  at  the  beginning  of  this  paper.  The  presence  of  pain 
has  been  noted.  The  occurrence  of  profuse  and  fetid  dis- 
charge was  also  mentioned  in  the  history.  The  polypi  and 
granulations  recurred  rapidly  after  each  removal,  and 
this  fact  has  been  noted  in  many  of  the  cases  on  record. 
There  remain  but  two  symptoms  stated  at  the  outset,  of 
which  no  mention  was  made  in  detailing  the  history  of  the 


Ni  CROSIS  OI*  THK  COCHLEA.  517 

case — vertigo  and  facial  paralysis.  It  is  evident  that  these 
two  symptoms  could  not  have  been  very  prominent,  or  were 
wanting  entirely,  since  no  allusion  has  been  made  to  them. 
The  patient  does  not  remember  to  have  had  trouble  with 
his  face  at  any  time.  On  the  other  hand,  he  remembers  to 
have  had  three  or  four  transitory  attacks  of  vertigo,  at 
about  the  period  of  the  subsidence  of  the  pain.  The  vertigo 
ensued  when  he  picked  up  some  weighty  object,  and  there 
was  a  slight  tendency  to  fall  toward  the  right.  There  never 
was  any  actual  fall,  however. 

It  seems,  then,  that  with  the  exception  of  facial  paralysis 
present  in  80  per  cent  of  all  cases,  all  the  symptoms  com- 
monly noted  were  present.  The  patient  dated  the  onset 
of  his  trouble  on  the  right  side  only  two  years  back.  It  is 
not  unlikely,  however,  that  the  purulent  middle  ear  disease 
was  present  long  before  this.  Certainly  the  polypi  could 
not  have  developed  to  so  great  an  extent  in  the  two  or  three 
weeks  between  the  onset  of  the  pain  and  the  examination 
of  the  ear.  We  have  to  deal  here  undoubtedly  with  a  neg- 
lected middle  ear  abscess. 

Thus  the  conditions  of  chronicity  and  an  antecedent  mid- 
dle ear  suppuration  are  satisfied.  There  is  no  way  of  de- 
termining when  the  invasion  of  the  labyrinth  took  place. 
In  any  event  the  death  and  sequestration  was  not  a  rapid 
process. 

When  we  review  and  analyze  the  results  of  the  tests  for 
hearing  we  arrive  at  the  most  interesting  and  importanl 
feature  of  this  report.  Most  observers  have  come  to  the 
conclusion  that  an  ear  whose  cochlea  has  suffered  destruc- 
tion, even  in  part,  as  in  this  case,  has  lost  its  power  to 
hear. 

The  consensus  of  opinion  is  that  the  sound  ear  does  all 
the  hearing,  and  that  it  is  impossible  to  exclude  this  ear 
from  participation  when  the  side  whose  labyrinth  is  de- 
stroyed is  tested.  Failure  to  recognize  this  fact  has  led 
some  observers  to  ascribe  hearing  power  to  ears  whose 
labyrinths  were  destroyed. 

If  we  refer  to  the  last  tests  made  upon  the  case  herje  re- 
ported we  note,  taking  up  the  question  of  air  conduction 
first,  that  the  voice  was  apparently  heard  up  to  four  meters 
by  the  right  and  left  ears  when  tested  separately.  Both  ears 
were  now  closed  and  the  right  side  tested  again,  and  again 
the  right  side  apparently  heard  the  selected  words  at  four 
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meters.  Thus  by  means  of  this  test,  known  as  the  Denert- 
Liicae  test,  one -proof  is  adduced  that  speech  could  not  have 
been  independently  heard  on  the  right  side. 

The  same  test  was  employed  when  air  conduction  was 
tested  with  the  tuning  forks.  The  forks  were  heard  just 
as  well  when  the  right  side  was  closed. 

It  will  be  noted  that  the  higher  notes,  C  512,  C  1024  and 
C  2048,  were  heard  by  air  conduction  on  the  right  side. 
This,  of  course,  is  contrary  to  all  experience,  and  contrary 
to  the  accepted  fact  that  in  nerve  deafness,  of  which  this  is 
an  example,  the  higher  tones  are  not  heard.  But  we  know 
that  all  the  treble  tones  whose  wave  lengths  are  short  have 
greater  penetration  and  are  harder  to  shut  out  from  the 
untested  ear.  In  this  way  we  may  explain  what  seems  a 
departure  from  accepted  laws  for  determining  auditory 
nerve  involvment. 

When  we  come  to  analyze  the  tests  made  for  bone  con- 
duction we  m.ust  recall  to  mind  that  if  it  was  difficult  to 
exclude  the  sound  ear  in  air  conduction,  it  is  impossible  to 
exclude  it  from  participation  when  bone  conduction  is 
tested. 

\\'eber's  test,  which  at  the  best  is  not  always  conclusive, 
yielded  rather  mystifying  results.  The  patient  with  great 
positiveness  referred  the  preponderance  of  sound  to  the 
right  side,  stating  that  it  was  a  "buzzing  sound."  He  also 
claimed  to  hear  all  the  forks  that  were  applied  to  the  right 
mastoid  bone  at  the  point  of  application,  and  not  on  the 
other  side.  The  writer  was  particular  to  elicit  this  infor- 
mation. The  patient  was  very  positive  in  his  assertion. 
If  we  add  to  this  the  fact  that  some  forks  were  heard  on 
the  right  side  even  when  placed  lightly  anywhere  on  the 
right  auricle,  our  conclusions  appear  to  be  still  more  con- 
fused. 

The  phenomenon  of  the  "buzz"  which  the  patient  claims 
to  have  heard  when  the  lower  forks  in  the  series  were  ap- 
plied to  the  mastoid  or  vortex  seems  almost  to  fortify  the 
theory  maintained  by  some  that  the  labyrinth  has  sound 
perceiving  and  organs  other  than  the  cochlear  ones.  The 
theory  that  the  maculae  acusticae  of  the  vestibule  have  the 
function  of  perceiving  noises  seems  to  gain  support  by  the 
assertion  of  the  patient,  that  a  buzz  was  heard  with  or  in- 
stead of  a  tone. 

It  does  not  need  to  be  emphasized  that  tones  or  even 
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noises  other  than  ilie  tonal  vibrations  enter  into  the  sum 
tittal  of  sound  of  most  forks  and  particularly  those  of  the 
lower  and  middle  register.  In  other  words,  there  is  a  mix- 
ture of  essential  tone  and  adventitious  sounds  and  noises. 
iJearing  this  fact  in  mind  and  also  recalling  that  in  this 
particular  case,  both  from  the  symptoms  and  pathology, 
there  was  apparently  no  involvement  of  the  vestibular  part 
of  the  labyrinth  which  contains  the  maculae  acusticae.  we 
might  reasonably  conclude  that  the  maculae  had  exercised 
their  supposed  noise-perceiving  function  when  the  forks 
were  applied.  The  perception  of  the  pure  tonal  vibrations 
was,  however,  eliminated  since  Corti's  org^n  was  destroyed. 
This  deduction  would  seem  justified  both  by  the  macular 
theory  and  by  the  nature  of  the  case  described.  In  the  light 
of  the  still  unshaken  theory  of  Helmholz  this  deduction, 
whilst  fascinating,  is  purely  fanciful. 

There  is  little  question  that  the  delicate  membranous 
labyrinth,  and  especially  the  cochlear  contents,  cannot  pos- 
sibly survive  when  the  bony  envelope  or  framework  is  de- 
stroyed, and  most  physiologists  are  agreed  that  the  cochlea 
is  the  sole  tone-perceiving  and  tone-analyzing  portion  of 
the  membranous  labyrinth. 

The  only  tenable  conclusion  is  that  the  sounds  which  are 
seemingly  perceived  on  the  side  whose  labyrinth  is  de- 
stroyed are  only  the  expression,  in  a  diminished  degree,  of 
what  the  opposite  ear  is  able  to  hear. 

That  this  is  so  Bezold  was  able  to  prove  by  tests  for  dura- 
tion of  hearing  by  bone  conduction,  and  the  results  ob- 
tained, when  this  case  was  tested  for  duration,  support  his 
conclusions.  Th^  duration  in  seconds  on  the  right  side  was 
less  than  on  the  left  side.  The  lesser  duration  on  the  right 
is  due  to  loss  by  penetration  to  the  opposite  side.  The  im- 
provement in  hearing  on  the  left  side  which  was  noted  at 
each  successive  test  also  gave  rise  to  an  apparent  improve- 
ment on  the  right  side.  That  the  patient  referred  sound 
perception  to  the  right  side  in  all  of  the  bone  conduction 
tests  can  only  be  explained  by  his  inability  to  localize  the 
sound. 


XXXVI. 

SUPPURATION  OF  THE  LABYRINTH. 

By  Lafayette  Page,  A.  M.,  M.  D., 

Indianapolis. 

The  labyrinthine  capsule,  containing  the  delicate  and  won- 
derful mechanism  for  the  perception  of  sound,  combined  with 
the  equally  wonderful  organ  of  equilibration,  is  well  adapted 
for  protection  against  the  invasion  of  disease.  The  fact  that 
the  labyrinth  is  so  rarely  invaded  by  the  purulent  process, 
which  is  so  often  present  in  the  tympanic  cavity,  bathing  its 
outer  wall  in  pus  and  the  products  of  decay,  is  evidence  that 
nature  has  afforded  unusual  protection  for  these  organs. 
Bezold  estimated  that  the  labyrinth  is  involved  in  the  necrotic 
process  in  the  proportion  of  only  one  case  in  every  five  hun- 
dred of  chronic  purulent  otitis  media,  while  Friedreich  esti- 
mates the  proportion  to  be  one  in  every  one  hundred.  The 
percentage  of  involvement  is  probably  greater  than  either  of 
these  estimates.  Since  the  great  majority  of  cases  of  laby- 
rinth suppuration  occurs  during  the  first  decade  of  life,  many 
of  them  pass  unrecognized.  Until  quite  recently  our  knowl- 
edge of  this  aflfection  has  been  in  a  very  chaotic  state.  The 
symptomatology  has  been  ill  defined.  The  difficulty  which 
the  investigators  have  encountered  in  ascertaining  the  physio- 
logic functions  of  the  cochlea  and  the  vestibular  apparatus 
with  their  disturbed  functions  in  pathologic  processes  has 
rendered  diagnosis  uncertain.  The  recent  and  concentrated 
eflfort  among  otologists  to  master  these  difficult  problems  of 
diagnosis  has  been  well  rewarded.  We  now  feel  that  we  can 
base  our  diagnosis  on  tests  and  well  defined  symptoms  and 
outline  the  treatment  or  surgical  procedure  with  a  degree  of 
certainty  that  places  this  subject  well  within  the  realm  of 
exact  science. 

MODE  OF  INVASION. 

The  most  vulnerable  points  in  the  labyrinth  wall  are  the 
horizontal  semicircular  canal,  the  fenestra  ovalis  and  rotunda 
and  the  pars  promontoria ;  and  from  within,  the  porus  acus- 


SUPPURATION  OF  THE   LABYRINTH.  521 

Mtemus  is  the  most  frequent  avenue  of  infection.  The 
itnc-irae  present  the  greatest  structural  weakness  to  invasion. 
The  horizontal  semicircular  canal  is  regarded  by  Jansen  as 
the  most  frequent  site  of  infection.  This  is  due  to  the  close 
relationship  of  the  attic,  the  chief  seat  of  pathologic  activity 
in  chronic  middle  ear  suppuration.  Friedreich  emphasizes  the 
importance  of  the  oval  window  as  an  exceedingly  vulnerable 
point,  owing  to  the  frequent  granulomatous  changes  about 
the  foot-plate  of  the  stapes,  destroying  the  annular  ligament. 
The  intimate  vascular  connection  between  the  lateral  and 
petrosal  sinuses  and  the  labyrinth  render  infection  possible 
along  these  venous  channels  by  metastasis,  without  producing 
fistulous  openings  in  the  outer  capsule  (Richards).  The  accu- 
inulafon  of  septic  material  about  the  oval  and  round  windows 
and  the  horizontal  semicircular  canal  from  pathologic  processes 
in  the  middle  ear,  producing  granulomatous  changes  and  grad- 
ual erosion  from  without,  is  the  most  common  mode  of  infec- 
tion of  the  labyrinth.  When  the  infectious  process  has  once 
gained  entrance  to  the  vestibule  or  cochlea,  the  destructive 
changes  are  rapid,  and  the  spread  of  the  disease  to  the  brain  is 
easy  along  the  course  of  the  facial  and  auditory  nerve  sheaths, 
and  the  saccus  endolymphaticus. 

SYMPTOMS. 

Marked  or  well  defined  symptoms  of  labyrinth  suppuration 
are  present  only  in  those  cases  of  rapid  or  sudden  invasion. 
When  the  process  of  eroson  takes  place  slowly,  the  vestibular 
functions  are  gradually  accommodated  to  the  changes,  so  that 
manifest  symptoms  are  not  always  observable.  In  a  large  per- 
centage of  cases  in  which  the  labyrinth  is  extensively  de- 
stroyed, there  are  no  characteristic  symptoms  to  direct  our 
attention  to  the  labyrinth,  as  the  seat  of  disease.  Such  symp- 
toms as  nausea,  vomiting  and  disturbed  equilibrium  are  not 
sufficiently  characteristic  to  more  than  suggest  involvement  of 
the  labyrinth.  They  may  all  be  present  in  intratympanic  dis- 
ease, cerebellar  abscess  or  cholesteatoma.  Any  affection  from 
without,  disturbing  the  intralabyrinthine  pressure,  may  pro- 
duce these  symptoms,  as  we  have  all  observed.  Profound 
ileafness,  occurring  suddenly,  is  always  suggestive  of  involve- 
ment of  the  cochlea  in  the  purulent  process;  tinnitus  and  the 
various  hallucinations  of  sound  are  suggestive  symptoms. 
Bezold  and  Friedreich  both  regard  disturbed  equilibrium  as 
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the  most  constant  symptom  in  this  affection.  Nystagmus,  with 
nausea  and  vomiting,  they  consider  very  transient  phases  of 
the  disease.  In  the  active  diffused  form  of  a  purulent  in- 
volvement of  the  labyrinth,  the  symptoms  which  are  usually 
present  are  nausea,  vertigo,  nystagmus,  headache,  slight  fever 
and  coated  tongue.  If  the  patient  attempts  the  upright  posi- 
tion, disturbances  of  equilibrium  are  very  manifest,  especially 
when  standing  with  eyes  closed  and  feet  together.  Having 
these  symptoms,  including  profound  deafness  and  tinnitus,  we 
can  feel  quite  sure  of  labyrinth  involvement  (Jansen).  In  the 
typical  cases  the  diagnosis  is  obtruded  upon  us,  but  in  the  large 
percentage  of  chronic  cases,  in  which  the  process  is  circum- 
scribed and  latent,  we  may  be  caught  unawares. 

Barany  has  recently  discovered,  by  numerous  tests,  that  in 
every  man  possessing  a  normal  vestibular  apparatus,  on 
syringing  the  ear  with  cold  water  there  is  produced  a  distinct 
nystagmus,  which  lasts  from  one-half  to  three  minutes.  If  the 
right  ear  is  syringed  with  cold  water,  the  head  being  in  the 
upright  position,  there  is  produced  a  rotary  and  horizontal 
nystagmus,  directed  toward  the  left  side  and  is  best  observed 
when  the  patient  looks  to  the  left  side.  If  the  water  is  of  the 
temperature  of  the  body,  no  nystagmus  is  produced.  If  water 
of  a  temperature  higher  than  of  the  body  is  used  in  syringing, 
the  nystagmus  is  reversed ;  that  is,  the  nystagmus  is  directed 
toward  the  ear  which  is  being  syringed.  This  test  reveals  the 
normal  reaction  of  the  vestibular  apparatus  to  heat  and  cold. 
Now  if  the  semicircular  canals  are  destroyed,  syringing  with 
cold  water  produces  no  nystagmus,  so  the  reaction  is  negative. 
In  a  circumscribed  labyrinth  suppuration,  canals  not  destroyed, 
such  as  fistula  of  the  labyrinth,  the  nystagmus  is  to  the  dis- 
eased side.  In  an  acute  diffused  labyrinth  suppuration,  in 
which  the  functions  of  the  labyrinth  are  suddenly  paralyzed, 
syringing  the  diseased  ear  produces  no  nystagmus.  Spon- 
taneous nystagmus  is  to  the  sound  side.  In  old  cases  of  dif- 
fused labyrinth  suppuration  the  reaction  from  cold  is  nega- 
tive, and  there  is  no  spontaneous  nystagmus. 

Barany  calls  our  attention  to  the  number  of  reported  cases 
of  death  from  meningitis  following  the  simple  radical  mastoid 
operation — patients  who  were  strong  and  healthy,  except  per- 
haps for  an  occasional  attack  of  vertigo.  The  post-mortem  of 
such  patients  always  showed  the  presence  of  an  undiagnosed 
labyrinth  suppuration,  which  after  the  radical  operation  pro- 
duced fatal  meningitis.     He  further  says  that  when  the  diag- 
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nn>iv  is  cUar.  cvn  \  (.a-c  of  such  suppuration  should  be  oper- 
ated on  radically  and  the  labyrinth  itself  opened  at  the  same 
time.  This  test  is  a  great  contribution  to  our  diagnostic 
methods.  Its  value  is  not  confined  alone  to  the  diagnosis  of 
suppuration  of  the  labyrinth,  but  is  of  great  value  in  cerebellar 
abscess  and  acoustic  tumor. 

Tlic  (.(|uilibrium  tests  are  of  decided  diagnostic  value  in 
some  cases.  To  state  them  briefly:  "First,  standing  with 
open  and  then  closed  eyes,  to  note  the  unsteadiness  of  posi- 
tion ;  second,  walking  with  open  and  then  with  closed  eyes, 
noticing  a  tendency  to  ata.xic  gait  or  divergence  from  a  straight 
line,  a  tendency  to  walk  in  a  curve  generally;  third,  jumping, 
feet  and  knees  in'  apposition  and  eyes  closed,  to  ascertain  any 
tendency  to  fall  toward  the  affected  side;  fourth,  the  rotation 
test,  by  turning  the  patient  rapidly  on  a  revolving  chair  and 
suddenly  stopping.  The  rotation  should  first  be  toward  the 
sound  side,  and  then  toward  the  diseased  side.  The  sensation 
of  giddiness  is  most  marked  when  turned  toward  the  affected 
side." 

These  tests  are  not  of  so  much  practical  value  in  clinical 
practice  as  the  caloric  test.  Our  patients  are  not  usually  will- 
ing to  submit  to  these  undignified  gymnastics  called  for  in 
equilibrium  tests,  especially  if  they  happen  to  be  suflfering  from 
the  unpleasant  symptoms  of  the  disease.  The  galvanic  test  is 
rarely  used  at  the  present.  The  tuning  fork  tests  are  gener- 
ally conceded  to  be  of  doubtful  value  in  the  diagnosis  of  this 
affection.  Bone  conduction  is  usually  impaired;  the  range  of 
audition  is  greatly  reduced ;  the  upper  tone  limit  is  lowered, 
and  the  lower  tone  limit  is  elevated.  The  Weber  test  is  later- 
alized  in  the,  normal  ear.     Rinne  is  negative. 

The  value  of  many  of  these  tests  depends  largely  on  the 
personal  equation.  The  difficulty  of  using  these  tests  for  diag- 
nosis in  very  young  children  is  obvious. 

Barany  says  the  life  of  the  patient  may  depend  upon  an 
accurate  investigation  of  the  functions  of  the  labyrinth,  and 
the  experience  of  all  those  who  have  operated  on  these  cases 
would  verify  this  statement.  In  testing  the  hearing  of  those 
who  have  had  the  labyrinth  partially  or  completely  destroyed, 
one  of  the  most  difficult  problems  which  we  have  had  to  en- 
counter is  in  successfully  eliminating  the  hearing  in  the  normal 
ear.  With  all  the  devices  which  have  been  contrived  for  this 
purpose,  it  has  been  practically  impossible  to  occlude  the  good 
ear.     Professor  \'oss.  of  Frankfurt,  Germany,  in  the  current 
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number  of  the  Beiiracgc,  describes  a  device  which  seem?  to 
successfully  occlude  the  hearing  in  the  normal  ear.  Without 
fully  detailing  this  test,  it  consists  in  directing  a  current  of 
compressed  air  against  the  drum  membrane  of  the  normal  ear, 
while  we  are  conducting  our  hearing  test  in  the  affected  ear. 
The  compressed  air  forces  the  drum  and  stapes  inward,  in- 
creasing the  intralabyrinthine  pressure  to  the  point  of  pro- 
ducing total  deafness  in  the  good  ear.  It  remains  to  be  demon- 
strated if  this  is  an  absolute  test. 

PROGNOSIS. 

The  prognosis  of  suppuration  of  the  labyrinth  is  not  so 
utterly  hopeless  as  the  location  of  the  purulent  process  would 
lead  us  to  expect.  In  spite  of  extensive  necrosis,  approach- 
ing very  near  the  dura,  the  internal  carotid  and  the  jugular, 
complications  producing  death  are  comparatively  rare.  Na- 
ture is  ever  on  her  guard,  erecting  barriers  around  sequestra 
and  osseous  fistulae,  preventing  the  advance  of  the  disease  with 
proliferations  of  connective  tissue  and  osteosclerosis. 

"Fatal  termination  is  usually  due  to  the  extension  of  the 
carious  process  to  the  facial  canal,  the  cranial  cavity  and  the 
venous  sinuses,  resulting  in  death  from  meningitis,  abscess 
of  the  brain,  sinus  thrombosis  and  phlebitis.  Erosion  of  the 
walls  of  the  carotid  canal  and  lateral  sinus  may  terminate  in 
fatal  hemorrhage  or  general  pyemia." 

INDICATIONS  FOR   OPERATION. 

To  determine  the  necessity  for  operation  in  these  cases  re- 
quires the  best  surgical  judgment.  We  should  hesitate  to  in- 
vade this  dangerous  region  until  the  indications  become  im- 
perative. Richards  has  well  defined  the  proper  surgical  atti- 
tude in  these  cases,  in  the  following  statement :  "Consider- 
ing, however,  the  doubtful  value  of  symptoms  as  indicative  of 
actual  invasion  of  the  labyrinth,  the  difficulty  of  eliminating 
cerebellar  disease,  the  unreliability  of  tuning  forks  in  differen- 
tiating, in  this  class  of  cases,  middle  ear  from  labyrinthine 
lesions,  the  practical  certainty  that  we  will  destroy  the  organ 
for  the  purpose  of  useful  hearing,  the  actual  danger  to  life 
should  we  commit  the  error  of  opening  a  normal  labyrinth  to 
an  infected  cavity — the  correct  surgical  attitude  is  not  to  enter 
the  labyrinth  upon  symptoms,  etc.,  alone  at  the  primary  opera- 
tion, unless  there  is  direct  evidence  that  the  labyrinth  is  in- 
volved." 
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The>c  NMdus  were  written  before  the  liarany  method  of 
testings  the  functions  of  the  labyrinth  were  perfected.  While 
this  advice  would  probably  be  modified  in  some  degree  from 
the  light  thrown  on  this  subject  by  the  very  recent  discoveries, 
yet  it  indicates  the  proper  course,  even  now,  for  those  who 
have  not  had  wide  experience  in  operating  on  these  cases. 
Reckless  exploration  of  the  labyrinth  certainly  endangers  life. 
Jansen  says  that  the  labyrinth  operation  is  permissible  in  every 
diffused  infectious  disease  of  the  entire  labyrinth  or  of  one  of 
its  two  portions,  especially  of  the  vestibule.  He  also  empha- 
sizes the  necessity  of  operating  in  all  cases  of  accidental  luxa- 
tion of  the  stapes,  following  currettment,  in  which  the  follow- 
ing symptoms  develop  after  twenty-four  hours  following  the 
radical  mastoid  operation :  rise  of  temperature,  coated  tongue, 
increasing  nystagmus  and  equilibrium  disturbance. 

Jansen  represents  the  most  extreme  radicalism  in  surgical 
treatment  of  this  disease.  For  those  who  do  not  possess  such 
skill  and  wide  experience,  the  more  conservative  course  is  the 
wiser. 

METHODS  OF  OPERATION. 

As  has  already  been  pointed  out,  many  cases  of  suppura- 
tion of  the  labyrinth  are  not  discovered  until  the  radical  mas- 
toid operation  reveals  fistulous  openings  in  the  outer  laby- 
rinthine capsule.  The  primary  step  in  every  operation  on  the 
labyrinth  is  the  complete  exposure  of  the  tympanic  cavity  and 
horizontal  semicircular  canal,  by  the  radical  mastoid  operation. 
If  the  vestibule  or  cochlea  are  to  be  opened,  the  widest  ex- 
posure possible  within  the  limits  of  safety  is  necessary.  Owing 
to  the  great  variations  in  the  anatomical  relationships  of  the 
labyrinth  to  the  facial  canal,  the  sigmoid  and  petrosal  sinuses, 
the  jugular  bulb  and  the  carotid  canal,  our  course  must  be 
modified  to  suit  these  varying  structural  relationships.  Every 
operator  must  choose  his  course  to  suit  the  anatomical  varia- 
tion. After  the  tympanic  cavity  has  been  thoroughly  exposed, 
the  wound  should  be  packed  with  gauze,  soaked  in  adrenalin, 
until  the  field  of  operation  is  perfectly  clear  of  blood.  If  it 
is  discovered  that  the  canals  are  the  seat  of  the  carious  process, 
they  are  removed  by  gradually  shaving  away  with  chisel  or 
burr  as  far  as  the  ampullar)'  openings  into  the  vestibule,  keep- 
ing in  mind  ail  the  time  the  close  relationship  of  the  hori- 
zontal canal  to  the  facial  nerve.  By  this  method  the  vestibule 
is  opened  from  above  and  behind  the  nerve.  If  the  vestibule 
is  found  to  be  involved,  a  counter  opening  is  made  through 
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the  oval  window,  which  is  enlarged  downward,  exercising 
great  care  to  avoid  fracturing  the  inner  wall  of  the  vestibule. 
Often  it  will  be  found  necessary  to  remove  the  horizontal  canal. 
This  will  be  found  comparatively  simple  and  easy.  In  other 
cases,  a  complete  exenteration  of  the  canal  system  is  neces- 
sary when  they  are  found  to  be  perforated  with  fistulous  open- 
ings and  contain  granulations  and  pus. 

The  Bourguet  method  of  opening  the  labyrinth  consists 
first,  in  the  radical  mastoid  operation,  thoroughly  exposing 
the  tympanic  cavity  and  curretting  the  tympanic  end  of  the 
eustachian  tube,  then  introducing  the  Bourguet  protector  into 
the  oval  window,  so  as  to  protect  the  facial  nerve  from  injury. 
The  bridge  of  bone  between  the  oval  and  round  windows  is 
chiseled  away  "with  a  delicate  chisel,  thus  exposing  the  vesti- 
bule. This  opening  may  be  enlarged,  so  as  to  expose  the 
interior  of  the  cochlea.  The  cavity  is  then  gently  cleansed 
of  granulations  and  pus,  a  wick  of  gauze  placed  and  the  mas- 
toid wound  lightly  packed  with  gauze. 

I  have  only  indicated  the  merest  outline  of  the  operative 
technic.  There  are  several  modifications  of  these  two  meth- 
ods of  entering  and  exploring  the  labyrinth. 

The  following  cases  will  illustrate  some  of  the  very  inter- 
esting phases  of  this  affection : 

Case  1. — E.  B.,  aged  nine  years,  consulted  me  December  6, 
190(),  on  account  of  headache,  tenderness  and  swelling  over 
the  mastoid  and  discharge  from  the  left  ear.  The  discharge 
began  six  months  previous,  following  an  attack  of  measles, 
and  had  persisted  since,  w'thout  pain.  In  examining  this 
little  girl,  I  was  attracted  by  her  intelligence  and  patience, 
which  enabled  me  to  make  a  thorough  and  satisfactory  exam- 
ination. There  was  a  large  perforation  of  the  membrana 
tympani,  which  was  filled  with  protruding  granulations.  I 
could  easily  detect  a  necrotic  area  about  the  promontory  with 
a  fine  probe.  Loud  conversation  was  apparently  heard  with 
the  normal  ear  closed.  Weber  lateralized  in  the  normal  ear ; 
Rinne  negative.  Nystagmus,  vertigo  and  nausea  were  en- 
tirely absent  and  had  been  so  from  the  beginning  of  the  dis- 
charge. (The  Barany  tests  were  not  known  at  that  time.) 
A  radical  mastoid  operation  w'as  performed  two  days  later. 
There  was  extensive  destruction  of  the  mastoid  cells  and  the 
tympanic  cavity  was  filled  with  granulations.  After  remov- 
ing the  necrotic  ossicles  and  granulation,  the  cavity  was  packed 
for  a  few  minutes  with  adrenalin  gauze,  so  that  the  outer  wall 
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of  the  labyrinth  could  be  carefully  explored.  A  large  fistulous 
opening  was  found  in  the  promonotory,  close  to  the  fenestra 
ovalis,  which  led  into  the  cochlea.  The  outer  shell  of  the 
cochlea  was  chiseled  away  with  a  small  gouge.  The  interior 
of  the  cochlea  was  filled  with  granulation  and  pus  and  the 
modiolus  with  the  osseous  lamina  was  found  to  be  completely 
detached,  and  was  removed  en  masse  as  a  sequestrum.  The 
cavity  of  the  labyrinth  was  carefully  mopped  out  with  gauze 
and  wick  drainage  was  placed,  and  the  operation  completed  in 
the  usual  way.  This  was  followed  by  an  uninterrupted  recov- 
ery, and  there  has  been  no  discharge  of  pus  from  the  ear 
smce. 

We  should  naturally  expect  a  complete  destruction  of  hear- 
ing in  this  ear,  since  the  cochlea  was  so  extensively  removed. 
Yet,  with  all  the  known  devices  for  eliminating  the  normal  ear, 
such  as  herpetic  sealing,  creating  a  vacuum  with  pneumo- 
massage,  there  was  apparently  a  certain  degree  of  hearing  in 
the  affected  ear  for  loud  conversation.  This  was  also  the  con- 
clusion of  others,  who  verified  the  tests.  Recently  I  have  used 
the  \'oss  test  for  eliminating  the  normal  ear,  and  find  the  de- 
fective ear  completely  destroyed  for  hearing. 

Case  2. — Mrs.  L..  aged  thirty-two,  consulted  me  May  2, 
1907,  on  account  of  distressing  vertigo,  headache  and  high- 
pitched  noises  in  the  left  ear.  which  had  been  cont'nuous  for 
the  past  few  months.  The  symptoms  had  become  so  annoy- 
ing of  late  that  she  was  unable  to  attend  to  her  household 
duties.  She  could  not  fix  the  exact  time  when  the  discharge 
began,  as  it  was  not  accompanied  by  any  marked  acute  symp- 
toms. She  thought  she  had  trouble  with  that  ear  in  child- 
hood, and  that  it  had  been  quiescent  for  several  years,  with 
slight  tenderness,  until  discharge  began,  about  three  years 
previous  to  my  examination. 

( )n  examining  the  ear.  I  found  the  tympanic  cavity,  mastoid 
cells  and  antrum  filled  with  a  very  extensive  cholesteatomatous 
mass,  the  full  extent  of  which  I  could  not  fully  determine. 
The  membrana  tympani  was  completely  destroyed,  and  pus 
was  flowing  all  about  the  deeper  portions  of  the  mass. 

The  radical  mastoid  operation  was  adyised  and  performed 
three  days  later.  After  chiseling  through  a  thick  mastoid 
cortex,  a  large  cholesteatomatous  mass  was  exposed,  which 
extended  deep  into  the  posterior  cranial  fossa,  near  the  in- 
ternal auditory  meatus  and  surrounding  the  canal  system. 
There  was  an  epidural  abscess,  and  the  posterior  and  hori- 
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zontal  canals  were  necrotic  and  in  communication  with  the 
abscess  cavity.  The  cholesteatomatous  mass  and  granulation 
tissue  were  cleared  away  and  the  semicircular  canals  were 
completely  removed  as  far  as  their  ampullary  openings  in  the 
vestibule.  The  Pause  flaps  were  used  for  lining  the  cavity 
and  gauze  wicks  were  placed.  Equilibrium  disturbances  were 
annoying  for  a  few  weeks  after  the  operation.  Recovery  has 
been  complete.  Two  years  have  elapsed,  without  any  sign 
of  return  of  the  cholesteatoma  or  other  disturbance  of  equi- 
librium. 

Case  3.— On  May  16,  1906,  Mrs.  J.,  aged  fifty-three,  con- 
sulted me,  on  account  of  severe  pain  about  the  left  eye  and  a 
purulent  discharge  from  the  nose. 

Examination  revealed  the  middle  turbinates  greatly  swollen 
and  pus  flowing  from  the  anterior  and  posterior  ethmoid  cells 
of  the  left  side. 

One  week  later,  on  the  24th,  I  was  called  to  see  this  patient, 
at  her  home,  on  account  of  distressing  pain  in  the  left  ear  and 
a  facial  paralysis  on  the  same  side.  Finding  the  drum  dis- 
tended, a  free  incision  was  made  at  once,  which  was  followed 
by  a  bloody  serous  discharge.  She  was  sent  to  the  hospital 
the  same  day,  as  marked  mastoid  involvement  was  already 
present.  The  facial  paralysis  continued,  and  on  the  follow- 
ing day  the  mastoid  was  opened  and  found  to  be  extensively 
involved  in  a  very  active  purulent  process.  The  usual  simple 
mastoid  operation  was  completed.  Two  days  later  the  right 
ear  became  involved,  with  all  the  symptoms  of  an  active  inva- 
sion of  the  labyrinth.  Swelling  over  the  mastoid,  nystagmus, 
nausea,  vertigo  on  rising  in  the  bed,  profound  deafness  and 
high-pitched  noises  were  present.  The  radical  mastoid  opera- 
tion was  performed,  thoroughly  exposing  the  outer  wall  of 
the  labyrinth.  The  region  of  the  oval  window  and  the  hori- 
zontal canal  were  examined,  for  fistula,  but  the  point  of  inva- 
sion of  the  pyogenic  process  could  not  be  found,  so  the  opera- 
tion was  completed  without  opening  the  labyrinth. 

The  healing  process  in  both  mastoid  wounds  was  slow,  and 
it  was  with  the  greatest  difficulty  that  I  succeeded  in  stimu- 
lating the  granulating  ])rocess.  The  facial  paralysis  of  the 
left  side  gradually  abated,  and  at  the  end  of  two  months  both 
wounds  had  completely  healed. 

The  results  have  been  total  deafness  in  the  right  ear,  while 
the  hearing  in  the  left  ear  returned  to  normal.  The  nystag- 
mus and  vertigo  persisted  for  several  weeks  after  the  opera- 
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t\«n.  Considering  the  great  virulence  of  the  infection  and 
the  poor  vital  reaction  in  this  patient,  the  results  have  been 
most  satisfactory. 

CONCLUSIONS.  - 

Recently  most  exhaustive  tei^ts  have  been  applied  to  these 
ca^es  to  determine  if  the  labyrinth  of  the  affected  ear  was 
in  any  way  functionating.  The  Barany  tests  were  negative 
in  all  three  cases  for  the  operated  ear.  The  hearing  tests  were 
uncertain.  Until  the  Voss  test  for  eliminating  the  normal 
ear  was  used,  it  was  impossible  to  determine  if  a  certain  de- 
gree of  hearing  did  not  exist  in  the  operated  ear  of  all  these 
patients. 

I  am  now  of  the  opinion  that  all  reported  cases  in  which 
it  is  claimed  that  any  degree  of  hearing  remains  after  remov- 
ing a  part  of  the  cochlea  is  a  mistake,  and  if  the  Voss  test  for 
eliminating  the  normal  ear  is  applied  in  these  cases  it  will  con- 
vince the  operator  that  complete  destruction  of  hearing  always 
follows  the  removal  of  any  part  of  the  cochlea. 

These  cases  have  been  presented  and  examined  by  several 
members  of  this  section. 
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,     XXXVII. 
SLOUGHING  FIBROMA  OF  THE  NASOPHARYNX.* 
By  Henry  L.  Swain,  M.  D., 
New  Haven,  Conn. 

Some  years  ago  our  distinguished  Fellow,  Dr.  E.  Fletcher 
Ingalls,  made  to  the  association  a  brief  statement  which  was 
of  the  utmost  comfort  and  support  during  the  many  trying 
hours  which  a  certain  case  of  sloughing  fibroma  gave  me.  The 
hope  given  in  the  statement  that  I  might  carry  my  patient 
through  years  enough  until  he  finally  outgrew  the  tendency  to 
recurrence,  was  so  helpful  in  the  dark  hours  of  almost  sure 
defeat,  that  I  consider  it  to  be  my  bounden  duty  to  briefly 
chronicle  what  happened  to  my  patient,  supporting  as  it  does 
what  Dr.  Ingalls  had  said.  I  hope  hereby  to  doubly  fortify 
some  other  much  to  be  pitied  colleague  who  may  have  rest- 
ing upon  him  the  freighting  of  another  life  to  a  safe  and  sound 
state  of  health. 

Dr.  Ingalls  stated,  as  most  of  you  will  remember,  that  there 
came  to  him,  after  years  of  absence,  a  man  who,  when  last 
seen,  had  been  given  up  to  die  from  the  ultimate  results  of 
a  recurring  fibroma  of  the  nasopharynx.  All  that  the  skill 
of  our  versatile  colleague  and  friend  could  accomplish  had 
been  exhausted.  Radical  and  conservative  measures  alike 
failed.  At  some  certain  period  the  growth  ceased  to  enlarge. 
shrank,  and  finally  disappeared,  leaving  desolate  and  empty 
the  enlarged  nasal  chambers  which  it  had  so  completely  filled 
in  the  past.  Other  than  the  evident  deformity  of  one  side  of 
the  face  and  his  dreadful  experience,  the  young  man  had  noth- 
ing to  show  of  all  that  he  had  been  through. 

On  the  28th  of  October,  1899.  there  came  to  me  a  young  boy 
of  thirteen  years,  whose  brother  I  had  treated  for  adenoids 
some  years  previously.  The  general  idea  which  the  mother 
had  of  the  case  was  that  her  son  had  nothing  more  the  matter 
with  him  than  had  ailed  his  brother,  only  that  the  obstruction 

•Read  at  the  thirty-first  annual  meeting  of  the  American  Laryn- 
goUcal  Association,  In  Boston,  May  31st  to  June  2nd,  1909. 
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NN hell  sccnuHl  to  have  come  in  hs  ^o^c  was  worse  than  in 
the  older  boy.  She  had.  however,  had  a  dream  that  the  pres- 
ent patient  had  been  sufFerinjj  from  tumor  in  the  nose,  had 
had  a  dreadful  operation,  and  had  died  as  a  result  of  it,  and 
it  was  this  spectre  in  the  backjjround  which  colored  and 
shaped  the  future  clinical  history,  as  will  api>ear  in  the  subse- 
quent statements.  I  found  that  the  young  man  was  suffering: 
from  a  rather  typical  appearing,  firm,  round,  nasopharyncreal 
tumor,  which  I  took  surely  to  be  of  the  fibromatous  type,  which 
had  its  base  quite  typically  at  the  upper  part  of  the  lateral 
wall  of  the  nasopharynx  of  the  right  side. 

\'arious  attempts  were  made  in  the  subsequent  few  weeks 
to  remove  the  growth  with  a  snare,  but  all  of  them  failed 
because  the  young  man  had  not  then  learned  the  amount  of 
self-control  which  he  later  developed  to  a  remarkable  degree. 

On  the  first  of  January,  there  seeming  no  other  way  to  get 
around  the  difficulty,  and  mindful  of  the  splendid  work  of  Dr. 
Lincoln  and  Dr.  Delavan  with  electric  currents,  I  conceived 
the  idea  that  it  might  be  possible  to  shrink  this  mass  down  by 
ignipuncture.  exactly  as  we  are  so  often  able  to  accomplish 
with  even  quite  firm  tonsils,  and  was  much  pleased  to  find  that 
I  was  able  to  produce  thereby  a  considerable  slough. 

On  the  15th  of  the  month  the  patient  was  very  desirous  of 
trying  again  to  have  the  growth  removed  by  the  snare,  but  the 
attempt  failed  because  of  the  bleeding  which  was  started  up. 
and  which  was  quite  severe  and  lasted  an  hour.  It  was  then 
evident  to  me  that,  unless  it  was  by  cauterizing  (ignipuncture), 
further  attempts  at  removal  had  better  be  stopped,  and  Dr. 
Wm.  H.  Carmalt.  of  New  Haven,  who  had  been  called  in 
consultation  in  the  case,  felt  also  that  perhaps  the  slower 
method  would  be  the  better  one.  We  considered  radical  re- 
moval under  an  anesthetic,  but  this  the  family  objected  to. 

From  that  time  until  the  first  of  May,  once  every  week  or 
ten  days,  the  portions  of  the  tumor  which  presented  in  the 
nose  which  could  be  reached  from  in  front  were  freely  cauter- 
ized, the  aim  being  to  attack  the  pedicle  of  the  tumor  as  much 
as  possible  with  the  idea  that  the  subsequent  cicatrization 
midit.  by  including  the  nutrient  vessels,  cause  a  loss  of  nutri- 
tion and  subsequent  decrease  in  the  size  of  the  tumor.  The 
patient  had  begun  to  bleed  quite  freely  whenever  the  slough, 
which  sometimes  was  considerable,  came  away  from  the  cau- 
terized area.  .-Xlso  various  attempts  were  made  from  time  to 
time  to  cauterize  the  nasopharyngeal  surface  by  passing  the 
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electrode  up  behind  the  palate.  These  were  not  wholly  suc- 
cessful. So  much  bleeding  took  place  later  from  the  naso- 
pharyngeal surface  of  the  tumor,  that  he  was  given  a  powder 
of  ferripyrin  and  tannin,  equal  parts.  The  insufflation  of  this 
into  the  nasopharynx  would  usually  stop  the  bleeding. 

On  the  26th  of  May  the  patient  began  having  a  good  deal 
of  odor  to  the  breath,  and  this  was  accompanied  by  some 
swelling  of  the  tumor.  On  the  31st  the  patient  bled,  accord- 
ing to  the  statem^t  of  the  mother,  a  full  quart.  Allowing  it 
to  be  a  pint,  it  was  surely  a  very  considerable  hemorrhage.  I 
being  out  of  town  at  the  time,  the  patient  was  brought  on  a 
mattress  in  a  fainting  condition  to  Dr.  Carmalt's  office.  The 
effort  and  the  physical  exertion,  or  something,  had  so  stopped 
the  bleeding  that  when  they  got  to  his  office.  Dr.  Carmalt 
mer-ely  swabbed  the  nasopharynx  out  with  some  tannic  acid 
and  antipyrin  solution  and  sent  the  boy  back  home  again. 

We  again  talked  the  matter  over  as  to  whether  radical 
operation  was  not  advisable,  and  also  brought  in  the  opinion 
of  Dr.  Delavan,  and  supported  by  him,  all  our  views  concur- 
ring, we  continued  to  wait  for  the  electricity  to  accomplish 
what  it  could  before  resorting  to  such  measures.  No  serious 
hemorrhage  took  place,  and  considerable  slough  kept  forming. 

Not  much  was  done  during  the  summer  months,  and  the 
growth  seemed  to  have  ceased  to  enlarge.  On  the  7th  of  Sep- 
tember, a  large  slough  came  away,  and  as  this  slough  had 
formed  after  an  interval  of  a  month  or  six  weeks,  during 
which  time  nothing  had  been  done  in  the  cauterizing  line,  it 
occurred  to  me  that  the  sloughing  was  really  the  result  of 
natural  processes  rather  than  entirely  the  outcome  of  my  own 
efforts  at  cauterizing.  The  slough  which  now  came  away  was 
of  a  considerable  size,  and  following  its  removal  a  half  a  tea- 
cupful  of  blood  was  lost.  As  a  result  the  tumor  certainly 
began  to  shrink  somewhat,  and  we  were  much  encouraged. 
One  could  see  through  below  the  tumor  and  see  the  posterior 
wall  of  the  nasopharynx  below  the  growth,  a  thing  that  had 
not  happened  since  the  start. 

On  the  23rd  of  November  the  tumor  was  again  markedly 
swollen  as  though  about  ready  to  slough,  and  for  the  first 
time  it  was  evident  that  the  growth  was  tending  to  advance 
into  the  nose  rather  than  to  grow  lower  down  into  the  pharynx. 
Again  following  the  release  of  a  large  slough  the  growth  con- 
tracted, and  this  time  the  upper  and  medium  part  seemed  to 
have  shrunk. 
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With  varying  fortunes,  the  growth  on  the  whole  apparently 
somewhat  increased,  and  a  very  bad  bleeding  spell  took  place 
upon  the  29th  of  April,  1901,  as  the  result  of  the  coming  away 
of  a  very  foul-smelling  scab,  and  he  bled  in  spurts  for  two 
hours.  I  iound  him  practically  exsanguinated,  pulse  hardly 
palpable  at  the  wrist,  and  so  weak  that  it  seemed  every  mo- 
ment as  though  he  must  pass  away.  A  little  powder  up  into 
the  nasopharynx  seemed  to  stop  the  bleeding,  and  the  pulse 
tension  was  immediately  raised  by  the  dropping  of  an  adre- 
nalin solution,  1  to  500,  under  the  tongue.  Giving  him  plenty 
of  water  and  using  the  adrenalin,  we  finally  restored  his 
pulse  to  something  like  a  commendable  volume,  and  he  pulled 
through  the  difficulty  with  the  tumor  very  much  smaller  than 
it  had  ever  been. 

Having  satisfied  myself  that  direct  ignipuncture  surely  was 
insufficient,  and  having  for  the  purpose  installed  a  suitable 
electric  controller,  on  November  1st,  I  attacked  the  tumor 
again  as  soon  as  it  started  to  enlarge  by  the  bipolar  electro- 
lytic method,  using  a  Casselberry  electrode.  We  used  as 
strong  currents  as  the  patient  could  possibly  bear,  and  applied 
the  electrolysis  as  frequently  as  it  seemed  at  all  possible,  and 
the  result  was  that  the  patient  was  very  little  different,  if  any, 
by  the  first  of  December. 

It  having  occurred  to  the  mother  that  during  both  summers 
we  had  had  less  trouble  than  during  the  winter,  we  thought 
it  might  be  wise  to  avoid  the  extreme  cold  weather,  and  the 
query  was  whether  a  milder  climate  might  not  help  to  keep 
the  patient  from  having  these  dreadful  sloughing  times.  As 
another  sloughing  period  seemed  imminent,  as  judged  by  the 
odor,  at  my  advice  they  went  to  New  Orleans  and  came  under 
the  care  of  Drs.  De  Roaldes  and  King.  His  description,  as 
taken  from  Volume  XXV  of  our  own  transactions,  page  147, 
will  indicate  the  condition  in  which  the  patient  arrived  in  his 
care: 

"The  tumor  was  an  exceedingly  vascular  fibroma,  attached 
to  the  nasal  wall  with  a  nasal  prolongation  occupying  and 
dilating  the  right  mucosa.  It  had  already  reached  the  slough- 
ing stage,  and  several  abundant  hemorrhages  had  weakened 
and  ex.sang^iinated  the  patient.  When  he  first  came  under 
our  observation  surgical  interference  was  not  considered  ad- 
visable on  this  account,  but  under  the  influence  of  our  mild 
climate,  a  nourishing  diet,  and  tonic  medication,  his  state  of 
health  improved  so  much  in  two  months  that  we  felt  justified 
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in  attempting  radical  removal  of  the  growth,  and  so  advised 
the  parents.  The  tumor  had  greatly  increased  in  size,  until 
the  nasal  portion  reached  anteriorly  to  within  half  an  inch  of 
the  vestibule  of  the  nose.  In  the  right  cheek  could  be  seen 
and  felt  a  rounded  movable  tumor  about  the  size  of  a  walnut, 
apparently  independent  in  its  development  of  the  post-nasal 
growth.  Parental  consent  being  finally  obtained  for  opera- 
tion, I  decided  to  attempt  its  removal  with  Doyen  instruments, 
under  cocain  anesthesia." 

The  attempt  resulted  in  failure,  and  a  microscopic  examina- 
tion showed  the  growth  to  be  a  telangiectatic  fibroma. 

Another  attempt  was  made  under  an  anesthetic  on  the 
6th  of  May,  after  the  patient  had  recovered  from  the  bleed- 
ing which  had  thoroughly  exhausted  and  exsanguinated  him, 
following  the  former  attempt.  Again  I  will  quote :  "Opera- 
tion, May  6th.  The  carotids  were  exposed  by  Dr.  Parnham, 
the  right  external  was  tied,  and  ligatures  were  passed  under 
the  common  carotids  on  both  sides  to  make  compression,  if 
necessary,  when  the  tumor  was  being  cut  through.  I  then 
performed  tracheotomy,  transfixed  the  tongue  with  a  strong 
ligature,  tied  the  palate  forward  with  a  rubber  catheter  passed 
through  the  left  nasal  cavity,  inserted  a  mouth  gag,  and  placed 
the  patient  in  the  Rose  position.  While  compression  was 
being  made  on  the  free  arterial  trunks,  I  attacked  the  growth 
with  the  scissors  as  in  the  preceding  operation,  and  by  vigorous 
efforts  cut  through  the  fibrous  mass  close  to  the  attachments 
and  brought  it  out  through  the  mouth.  In  spite  of  all  our 
control  of  the  arteries,  the  hemorrhage  was  almost  overwhelm- 
ing for  the  patient,  and  when  controlled  by  gauze  packs,  saline 
infusion  had  to  be  practiced  immediately.  This  was  skillfully 
done  by  Dr.  E.  D.  Martin,  whose  valued  assistance  we  had 
also  obtained.  The  patient  responded  well  to  the  infusion, 
and  as  the  bleeding  into  the  pharynx  had  ceased,  the  tracheal 
wound  was  closed."  Examination  after  the  patient  recovered 
from  the  effects  of  the  operation  showed  that  the  septum  was 
displaced  completely  over  to  the  left  side,  and  the  right  nasal 
cavity  was  enormously  dilated.  A  small  part  of  the  base  re- 
mained attached  to  the  body  of  the  sphenoid  in  the  posterior 
part  of  the  nasal  fossa.  In  addition  to  this  the  tumor  had 
spread  to  a  broader  base,  including  nearly  half  of  the  naso- 
pharyngeal wall. 

On  the  4th  of  June,  the  patient  having  returned  to  New 
Haven,  we  were  sorry  to  have  to  chronicle  the  fact  that  the 


SLUUCUINC  FIBROMA  OF   NASOPHARYNX.  686 

j^rowth  seemed  to  be  returning  in  what  might  be  called  the 
middle  part  of  the  base,  i.  e.,  tending  to  grow  into  the  nose 
rather  than  into  the  nasopharynx. 

On  the  ITth  of  July  the  nose  was  partly  filled  up  by  the 
growth,  and  especially  in  the  region  of  the  middle  fossa  of  the 
nose,  it  was  certainly  growing  rapidly.  The  facial  part  of  the 
growth  was  much  enlarged. 

The  patient  was  then  referred  to  Dr.  Sprenger  for  x-ray 
treatment.  These  treatments  were  given  to  him  as  often  as 
he  could  stand  them  until  the  15th  of  November,  the  only 
effect  appearing  to  be  to  make  the  facial  and  more  superficial 
parts  of  the  growth  a  little  smaller,  but  the  back  part  of  the 
growth  towards  the  nasopharynx  increased  rapidly  in  size. 
Then  the  usual  sloughs  began  to  appear,  and  with  them  the 
hemorrhages. 

On  the  4th  of  December  the  patient  had  an  enormous,  sud- 
den hemorrhage  which  inside  of  fifteen  minutes  had  brought 
'him  nearer  to  the  grave  than  at  any  of  the  previous  occasions. 
He  was  kept  completely  plugged  behind  and  in  front  for  a 
week,  and  when  the  plugs  were  finally  safely  removed,  it  was 
found  that  the  facial  tumor,  which  during  the  packing  had 
swollen  up  considerably,  went  down  as  though  a  large  abscess 
cavity  had  emptied  itself,  and  both  it  and  the  internal  tumor 
decreased  enormously  in  size.  By  the  time  the  shrinkage  was 
over  the  whole  mass  was  scarcely  one-third  the  size  which  it 
was  previous  to  the  formation  of  the  sloughs  and  the  fearful 
hemorrhage.  It  was  evident  that  the  tumor  on  the  face  con- 
nected with  the  antrum  and  that  the  nasal  wall  of  the  antrum 
had  atrophied  by  pressure,  and  that  the  whole  antrum  and 
nasal  cavity  were  united  into  one  irregular  space.  The  pa- 
tient also  ran  a  temperature  at  this  time  and  succeeded  in 
getting  up  a  middle  ear  infection  upon  that  side.  During  the 
time  of  quiescence,  which  followed  this  tremendous  change  and 
destruction  of  tissue,  the  patient's  physical  condition  gradually 
returned  to  somewhere  nearly  normal.  For  a  month  immedi- 
ately following  this  episode  he  could  scarcely  be  moved  from 
his  bed. 

In  the  late  spring,  apparently  with  the  return  of  the  full 
vitality  of  the  patient,  the  growth  started  once  more  to  recur, 
and  feeling  that  the  patient  ought  to  have  the  benefit  of  all 
the  resources  that  we  could  command,  I  referred  him  to  Dr. 
Delavan,  of  New  York,  to  see  if  electrolytic  treatment  at  his 
hand  might  not  be  of  more  benefit  than  it  had  been  at  my 
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own.  During  the  latter  part  of  the  spring  and  throughout 
the  summer  Dr.  Delavan,  and  later  Dr.  Harris,  gave  the 
patient  electrolytic  treatment  to  the  anterior  part  of  the  tumor, 
and  into  the  nasopharyngeal  part  injections  were  made  of 
trichloracetic  acid.  Later  the  electricity  was  omitted  alto- 
gether. 

Early  in  September,  this  being  the  year  1903,  a  sloughing 
spell  came  on,  during  which  he  was  taken  to  New  York  and 
remained  at  the  Manhattan  Eye  and  Ear  Infirmary.  The 
sloughs  came  away  without  any  terrible  hemorrhage,  although 
he  had  to  be  plugged  for  twenty-four  hours  on  one  occasion 
owing  to  the  severity  of  the  bleeding. 

In  the  third  week  of  September  he  developed  a  severe  at- 
tack of  erysipelas,  which  nearly  cost  him  his  life.  Having 
recovered  from  that,  the  tumor  presented  a  smaller,  hollovved- 
out  appearance  on  the  anterior  and  under  surface.  It  still 
extended  into  the  nose,  so  that  it  was  almost  as  far  front  as 
the  anterior  end  of  the  inferior  turbinate,  and  behind  extended 
well  down  toward  the  palate.  Later  on  the  growth  gradually 
began  to  shrink  away ;  it  disappeared  from  the  anterior  and 
inferior  portions  within  the  nasal  cavity,  making  its  last  stand 
in  the  nasopharynx. 

.  During  the  next  year  the  patient  had  more  or  less  of  the 
same  treatment.  He  had  one  or  two  serious  bleeding  spells, 
but  none  of  the  extent  and  terrible  force  of  the  former  ex- 
periences. He  spent  the  two  subsequent  winters  in  Pasadena 
and  California  in  that  neighborhood,  during  which  time  he 
had  only  one  slight  sloughing  spell.  He  developed  a  fistula 
in  the  external  part  of  the  face  which  apparently  connected 
with  the  parotid  gland  so  that  he  had  continuous  flow  of  at 
first  matter  and  finally  only  clear  fluid,  for  over  two  years. 
This  is  still  open  and  in  the  two  years  just  past  has  been  kept 
continually  packed  with  gauze. 

The  last  three  winters  he  has  spent  at  home,  and  at  the 
present  writing  there  is  nothing  but  scar  tissue  to  be  seen  in 
the  vault  of  the  pharynx  where  the  tumor  masses  had  come 
and  gone.  His  nasal  cavity  is  filling  in  somewhat.  There  is 
a  partial  attempt  at  restoration  of  the  inferior  turbinate,  but 
the  middle  turbinate  and  the  nasal  wall  of  the  antrum  have 
disappeared  by  pressure,  as  has  the  posterior  half  of  the  nasal 
septum.  His  chief  difficulty  now  lies  in  keeping  the  nostril 
clean,  because,  as  it  often  happens  in  atrophic  rhinitis,  it  is 
difficult  in  a  dilated  nose  to  keep  the  mucus  from  inspissating 
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and  giving  odor  to  the  breath  and  otherwise  disturbing  the 
patient.  He  has  not  had  any  hemorrhages  to  amount  to  any- 
thing for  the  last  two  and  one-half  years,  and  apparently,  then, 
has  fulfilled  the  hope  that,  through  all  his  distressing  history 
I  have  held  up  to  him.  that  he  might  be  another  case  like  Dr. 
Ingalls'.  His  present  age  is  twenty-two,  so  that  I  feel  he  has 
lived  beyond  the  probability  of  recurrence  and  well-nigh  the 
possibility  of  it. 

Dr.  Harris,  in  replying  to  a  recent  letter  which  inquired  as 
to  his  views  of  this  particular  case,  closed  his  letter  with  a 
statement  so  admirably  worded  to  express  my  own  views  that 
I  reproduce  it  as  the  closing  sentence  of  this  brief  chronicle 
of  the  most  remarkable  instance  of  nasopharyngeal  growth 
which  my  experience  has  included.     He  said : 

"\'iewing  it  in  the  light  of  subsequent  events,  with  a  desire 
to  g^ve  all  credit  to  the  treatment.  I  must  confess  that  today 
I  am  skeptical  as  to  the  real  benefit  derived.  It  has  seemed 
to  me  that  the  history  of  this  remarkable  case,  while  it  was 
under  my  care,  conformed  entirely  to  the  periods  before  and 
after  and  that  we  were  dealing  with  a  neoplasm  which  pos- 
sessed the  peculiar  power  of  sloughing  away  and  then  recur- 
ring. 

"It  is  gratifying  to  learn  that  the  history  here  conforms  to 
the  history  of  other  similar  cases,  namely,  that  if  the  patient 
can  be  kept  alive  for  a  number  of  years,  the  growth  will  of 
itself  disappear.  In  all  my  reading  and  clinical  work  I  have 
never  known  a  case  of  such  severity  where  the  ultimate  out- 
come has  been  so  satisfactory."* 


•Since  writing  this  history  early  in  June,  the  patient,  while  eat- 
ing some  ice  cream  in  a  drug  store,  was  suddenly  attacked  with 
vioUnt  bleeding  from  the  nose  and  before  it  could  be  stopped  an 
enormous  amount  of  blood  was  lost  The  druggist  who  furnished 
the  receptacles  for  receiving  the  blood  asserts  that  at  least  two 
quarts  were  lost.  The  patient  finally  fainted  and  at  that  time  the 
nose  was  plugged  anteriorly  and  posteriorly.  Some  bleeding  also 
took  place  from  the  fistula  in  his  cheek,  which  was  also  packed 
tightly  at  that  time..  He  was  taken  to  a  private  hospital  and  re- 
mained there  two  weeks,  having  during  that  period  no  recurrence 
of  the  bleeding.  Just  previous  to  this  hemorrhage  he  had  been 
having  some  slight  bloody  oozing  following  the  removal  of  inspissat- 
ed mucus  which  had  latterly  bothered  him  more  than  usual.  Twice 
during  the  previous  month  he  had  been  obliged  to  pack  the  nostril 
anteriorly  owing  to  bleeding  of  some  amount.  Whether  this  was 
all  due  to  the  fact  that  he  had  been  having  an  attack  of  rheuma- 
tism and  had  been  taking  considerable  doses  of  the  salicylates  is 
not  quite  clear  to  me,  although  It  is  quite  possible.  In  any  cas«, 
this  last  event  adds  another  peculiar  incident  to  this  long  struggle, 
coming,  as  it  does,  so  soon  after  the  writing  and  reading  of  this 
paper  and  after  a  period  of  three  years  of  practical  immunity. 


XXXVIII. 

REPORT  OF  A  FATAL  CASE  OF  STATUS  LYMPH- 
ATICUS  OCCURRING  IN  A  PATIENT  OPERATED 
ON     FOR     TONSILLAR     HYPERTROPHY 
UNDER  COCAIN- ADRENALIN  INFIL- 
TRATION.* 

By  Thomas  J.  Harris,  M.  D., 

New  York. 

I  desire  to  report  briefly  a  fatal  case  of  tonsillectomy.  Such 
accidents  are,  unfortunately,  too  frequent  where  a  general 
anesthetic  is  employed,  but  so  far  as  we  can  learn  they  are 
exceedingly  rare  where,  as  in  the  present  case,  only  a  local 
anesthetic  was  employed.  The  patient  was  a  Russian  Jew, 
aged  thirty.  He  presented  himself  in  my  service  in  the  Post- 
Graduate  Hospital,  complaining  of  repeated  sore  throats.  Ex- 
amination revealed  large  tonsils  of  the  socalled  submerged 
variety.  According  to  the  house  surgeon's  notes,  he  was  ad- 
mitted to  the  hospital  at  11  a.  m.,  April  23,  1909.  His  appear- 
ance was  that  of  a  short,  muscular,  workingman.  A  fluid  lunch 
was  given  and  at  1 :15  p.  m.  1/60  gr.  of  sulphate  of  strych- 
nine was  administered  by  the  mouth.  One-half  hour  later 
the  patient  was  sent  to  the  operating  room  and  had  a  1/5  of 
1  per  cent  of  cocain  hydrochlorate  in  a  normal  saline  solution 
containing  two  drachms  of  1/1000  adrenalin-chlorid  injected 
into  the  tonsils.  The  solution  was  freshly  prepared  before 
the  operation.  The  tonsils  were  very  cryptic  and  the  contents 
of  the  first  syringe  containing  1  1/2  drachms  entirely  escaped 
and  was  expectorated.  A  second  syringeful  was  injected. 
Of  this  at  the  outside  not  more  than  thirty  minims  could  have 
been  retained.  There  was,  then,  in  all  approximately  1/12 
of  a  grain  of  cocain  retained  and  from  eight  to  ten  minims 
of  a  1/1000  solution  of  adrenalin-chlorid.  After  the  first  in- 
jection the  patient  complained  of  feeling  badly,  vomited  and 
had  a  slight  convulsive  seizure,  presenting  the  appearance  that 

•Read  at  the  Thirty-first  Annual  Meeting  of  the  American  Laryn- 
golical  Association,  Boston,  June  1,  1909. 
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we  often  see  where  cocain  has  been  employed  locally  for  a 
nasal  operation.  His  head  was  lowered  for  a  moment  and  he 
sat  up  again  and  permitted  the  injection  of  the  second 
syringeful. 

Anesthesia  was  prompt  and  I  immediately  without  difficulty 
enucleated  both  tonsils  with  the  cold  wire  snare.  No  bleed- 
ing followed.  During  the  removal  of  the  tonsils  the  patient's 
head  was  supported  by  an  assistant.  The  operation  could  not 
have  consumed  more  than  two  minutes.  .At  the  completion 
of  the  operation  I  was  at  once  struck  by  the  pallor  of  the 
patient  and  discovered  that  he  was  unconscious.  He  was  at 
once  placed  upon  the  operating  table  with  the  head  in  the 
Rose  position.  .At  this  time  respiration  was  plainly 
visible,  but  I  was  unable  to  get  any  pulse  at  the  wrist,  although 
there  was  a  peculiar  fluttering  or  tremor  at  times.  Morphin 
was  administered  hypodermically  followed  by  whiskey  and 
strychnin  and  oxygen  and  artificial  respiration  were  employed 
for  more  than  an  hour  before  we  desisted  in  our  attempts  at 
resuscitation. 

An  autopsy  was  performed  by  the  coroner,  assisted  by  Drs. 
Palmer  and  Beck  of  the  house  staff,  the  same  afternoon. 
I  am  indebted  to  the  latter  for  the  following  notes  made  at 
the  time:  Nothing  abnormal  was  discovered  in  the  lungs. 
When,  however,  the  pericardium  was  opened  it  was  found  that 
the  right  auricle  was  swollen.  The  right  auricular  appendage 
was  dilated  with  fluid  blood  until  it  was  five  times  as  large  as 
the  left.  The  right  ventricle  was  also  swollen,  but  not  so 
much  as  the  right  auricle.  The  auricle  showed  a  peculiar 
power  of  contractility,  a  wave  of  contraction  passing  over  the 
entire  auricle  and  sometimes  returning  when  the  auricle  was 
stimulated  by  a  blow  of  the  instrument.  The  muscle  wall  of 
both  sides  of  the  heart  looked  normal.  The  left  side  of  the 
heart  was  rather  undersize  in  proportion  to  the  size  of  the 
man.  The  valves  were  all  normal  except  the  tricuspid,  which 
must  have  been  opened  due  to  the  dilation  of  the  right  side. 
The  thymus  gland  weighed  eighteen  grammes  and  was 
bunched  up  in  the  top  of  the  sternum.  The  distance  from 
the  sternum  to  the  body  of  the  vertebrae  was  one  inch.  The 
trachea  and  bronchii  contained  a  little  blood  and  mucus.  The 
stomach  contained  dark-colored  mucus.  The  glands  of  the 
axilla  and  groin  were  slightly  enlarged.  The  kidneys  were 
normal. 

The  pathologist  of  the  hospital,  Dr.  H.  T.  Brooks,  exam- 
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ined  the  thymus  gland  and  reported  that  the  most  striking 
feature  was  that  it  showed  no  atrophy,  which  in  a  person  of 
this  age  is  to  be  regarded  as  abnormal.  The  patient  died  in 
all  probability,  of  an  overdilated  right  ventricle,  due  to  the 
enlarged  thymus  with  its  action  on  the  trachea  and  recurring 
laryngeal,  with  the  cocain-adrenalin  injection  acting  as  excit- 
ing cause. 

During  the  last  few  years  a  great  deal  of  interest  has  been 
taken  in  the  subject  of  the  thymus  gland,  and  recently  a 
symposium  was  held  in  the  New  York  Academy  of  Medicine 
on  status  lymphaticus.  One  of  the  most  complete  articles  on 
the  subject  is  to  be  found  in  "Osier's  System  of  Medicine," 
by  Aldred  Scott  Warthin,  Ph.  D.,  M.  D.,  from  which  I  take  the 
liberty  of  quoting  at  some  length. 

"Atrophy  of  the  lymphoid  tissue  with  its  replacement  by 
adipose  and  fibrous  connective  tissue  takes  place  gradually 
from  the  second  year  to  the  advent  of  puberty  and  more  rap- 
idly after  this  time,  so  that  in  the  adult  the  thymus  comes  to 
be  replaced  by  a  mass  of  fibrous  tissue  and  fat  containing 
small  nodes  of  lymphoid  tissue. 

"Numerous  cases  occurring  in  the  literature  of  the  last 
several  years  have  proved  beyond  all  doubt  that  such  a  com- 
pression of  the  trachea  does  occur  as  the  result  of  thymic  en- 
largement, even  when  the  increase  in  size  does  not  far  surpass 
the  limits  ordinarily  regarded  as  normal. 

"All  thymic  enlargement  may  be  regarded  as  relative  or 
absolute.  The  weight  in  different  individuals  varies  greatly. 
In  general  it  may  be  said  that  any  thymus  weighing  fifteen 
grammes  or  more  is  hyperplastic.  Increase  in  the  thickness 
is  of  far  greater  importance  than  an  increase  in  any  of  the 
other  dimensions. 

"Thymic  enlargement  occurs  as  apparently  an  independent 
condition  or  in  association  with  the  status  lymphaticus,  ton- 
sillar hyperplasia,  adenoids,  etc. 

"In  thymic  death  all  symptoms  point  to  suffocation  result- 
ing from  tracheal  stenosis  and  secondary  laryngeal  spasm  as 
the  chief,  if  not  the  only,  cause  of  the  fatal  termination.  To 
a  reflex  spasm  of  the  glottis  may  be  added  a  reflex  cardiac 
paralysis,  or  the  latter  may  alone  be  the  direct  cause  of  death 
in  those  cases  of  sudden  death  in  which  all  signs  of  tracheal 
compression  or  laryngeal  stenosis  are  wanting. 

"The  compression  of  the  great  vessels  lying  beneath  the 
thymus  may  cause  disturbance  of  blood  pressure,  cardiac  dila- 
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tation.  We  niu>i,  iiicrcrorc,  conclude  mat  the  immediate 
cause  of  death  varies  in  thymic  enlargement,  but  the  general 
picture  is  that  of  a  convulsive  attack  of  thymic  asthma  of  the 
severest  type.  The  muscular  spasm  closes,  the  face  becomes 
ashy,  then  intensely  cyanotic,  reflex  irritability  is  lost,  there 
is  rapid  cardiac  failure  and  death  suddenly  ensues.  The  re- 
ported cases  of  thymic  death  tend  to  show  that  its  occurrence 
is  often  apparently  induced  by  a  number  of  factors  that  have 
no  effect  on  the  normal  individual.  Sudden  death  from  fright 
or  intense  emotional  excitement  during  trivial  surgical  opera- 
tions has  in  too  many  instances  been  associated  with  enlarged 
thymus.  It  is  probable  that  a  large  proportion  of  deaths 
occurring  in  surgical  anesthesia  are  due  to  this  condition.  An 
onlarijcd  thymus  has  been  found  in  many  of  the  sudden  deaths 
a>>(-K:iated  with  slight  operations,  such  as  the  removal  of  teeth 
or  adenoids  and  tonsils." 

The  foregoing  conforms  very  largely  to  the  conditions  in 
our   case.     The    patient    had    an   enlarged   thymus,    eighteen 
grammes,  which  while  not  excessive  is  sufficient  to  account 
for  all  the  symptoms  produced.     There  was  the  convulsion 
with   pallor   followed  by  the   intense   cyanosis.     There   was, 
however,  no  tracheal  stenosis,  and  the  death,  as  shown  by  the 
autopsy,  was  undoubtedly  of  cardiac  origin.     How  important 
a  role  the  local  anesthesia  played  it  is  difficult  to  say.     From 
what  authorities  on  the  subject  say,  the  slightest  agency,  as 
fright  or  excitement,  is  sufficient  to  serve  as  an  exciting  cause. 
We  cannot  conceive  that  the  small  quantity  of  cocain,  1/12 
of  1  per  cent,  freshly  prepared,  to  have  contributed  largely  to 
the  fatal  result.     Whether  the  amount  of  adrenalin  (eight  to 
ten  minims  of  1/1000  solution),  with  the  possibility  of  more 
having  been   absorbed   through   the   stomach    from   the   first 
syringeful    (although  it  is  our  firm  belief  that  this  was  all 
expectorated),  can  be  considered  a  more  weighty  factor,  is 
open  to  question.     While  it  has  been  employed  very  largely 
in  this  form,  we  recognize  that  a  number  of  warnings  have 
been   given   regarding  the  possibility  of  accident,   especially 
where  there  was  a  diseased  condition  of  the  heart  or  blood 
vessels,  which  in  our  case  was  not  present.    We  have  not  had 
an  opportunity  to  thoroughly  examine  the  literature,  but  in  a 
hasty  survey  we  have  not  been  able  to  discover  any  reported 
case  of  death   from   cocain-adrenalin   infiltration.     We   have 
heard,   however,   of  one   such   case   occurring   in    Baltimore 
within  the  last  few  months,  where  a  Schlcich  solution  was 
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introduced  for  the  removal  of  the  tonsils.  Here,  we  were  in- 
formed, the  patient  died  three  hours  after  the  operation.  Two 
cases  have  recently  occurred  in  New  York  City,  one  where  a 
strong  solution  of  cocain-adrenalin  was  introduced  into  the 
nose  on  cotton  in  a  young  healthy  adult,  and  the  other  where 
a  strong  solution  was  painted  over  the  tonsils  of  a  boy  for 
tonsillectomy. 
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REFLEXES  SIMULATING  LOCAL 

INFLAMMATION.* 

By  Arthur  Ames  Bmss,  M.  D., 

Pnil    \!>i-!  PHIA. 

The  development  of  pamiul  sensations  within  the  upper 
respiratory  tract  and  ear,  as  well  as  through  the  head,  at  points 
more  ur  less  distant  from  the  site  of  an  inflammation,  pro^ 
(luces  a  class  of  patients  in  whom  diagnosis  and  treatment 
present  many  elements  of  uncertainty  and  doubt.  Over  thi.s 
wide  area,  "reflex"  irritation  depends  largely  upon  the  distri- 
bution and  intercommunications  of  the  fifth  and  eighth  paiis 
of  cranial  nerves,  the  trifacial,  pneumogastric,  glosso-phar- 
yngeal,  and  spinal  accessory.  There  results  a  complicated 
network  of  sensory,  motor,  and  sympathetic  fibres,  each  one 
a  possible  track  for  short  circuiting  or  deflecting  nerve  im- 
pulses, by  each  fibre,  in  terms  of  its  own  function,  to  areas 
remote  from  the  causative  lesion.  And  the  mere  "reflex," 
alone,  is  rendered,  in  many  instances,  more  complicated  by 
the  intensity  of  the  suffering  produced  and  the  need  for  rela- 
tively prompt  relief.  The  trifacial  nerve,  perhaps  the  chief 
offender,  has  four  ganglia  which  form  the  whole  of  the 
cephalic  portion  of  the  sympathetic  system.  Its  first  and  sec- 
ond divisions  are  sensory  nerves,  the  ophthalmic  and  superior 
maxillary,  with  the  ophthalm-c  and  spheno-palatine  ganglia. 
The  third  division,  inferior  maxillary,  connects  with  the  otic 
ami  submaxillary  ganglia.  The  interlacing  of  fibres  between 
these  three  divisions  and  the  ganglia  is  direct,  and  their  com- 
munication, also,  with  the  sympathetic  plexus  of  the  cavern- 
ous sinus  and  with  the  carotid  plexus.  Emerging  from  the 
distal  source  of  this  great  nerve,  the  Gasserian  ganglion, 
fibres  go  to  the  tentorium  cerebelli  and  the  dura  of  the  middle 
cranial  fossa.    Its  ophthalmic  and  superior  maxillary  divisions 

*  Read  at  the  meeting  of  the  American  Lanmgological  ABSocia- 
tion,  held  in  Boston.  May  31-June  2.  1909. 
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are  closely  associated  with  fibres  which  bring  the  spheno- 
palatine ganglion  and  nasal  nerve,  and  naso-palatine  nerve,  in 
intimate  relation,  by  means  of  the  ciliary  nerve,  with  the  iris 
and  ciliary  muscles.  The  trifacial  is  the  great  sensory  nerve 
of  the  cranium  and  face.  By  its  ophthalmic  division,  it  gives 
sensation — and  pain,  as  well — to  the  frontal  sinus  region,  fore- 
head, and  the  scalp  as  far  back  as  the  occiput.  The  course  of 
its  three  main  branches  lies  between  the  ocular  muscles,  and 
they  supply  the  corrugator  supercilii  occipito-frontalis,  and  or- 
bicularis palpebrarum  muscles  with  common  sensation — too 
frequently,  with  uncommon  sensation.  The  ophthalmic's  na:;al 
blanch,  the  nasal  nerve,  is  distributed  over  the  very  area,  on 
the  side  of  the  nose  and  inner  angle  of  the  orbit,  exterior  to 
the  anterior  ethmoidal  cells,  supplying,  also,  the  conjunctiva, 
lachrymal  sac,  and  caruncle  lachrymalis.  The  superior  max- 
illary connects  its  anterior  dental  nerve  with  its  Meckel's 
ganglion.  This  ganglion,  itself,  sends  that  most  sensitive 
nerve  of  the  nasal  chambers,  the  naso-palatine,  or  nerve  of 
Cotunnius,  out  below  the  opening  of  the  sphenoidal  sinus,  and 
across  the  nasal  septum  within  constant  reach  of  the  pressure 
of  a  swollen  middle  turbinated  body.  The  posterior  branches 
of  this  Meckel's  root  of  many  nasal  evils,  this  spheno-palatine 
ganglion,  are  the  vidian  and  the  pterygo-palatine  nerves,  con- 
necting it  with  the  nasopharyngeal  region  and  the  carotid 
plexus  of  the  sympathetic.  Over  this  track  pass  the  reflexes 
that  produce  asthmatic  attacks  of  purely  nasal  origin.  To 
make  matters  worse  and  more  confusing,  as  stated  before. 
Meckel's  ganglion  is  in  relation  with  the  ophthalmic  ganglion. 
The  inferior  maxillary  branch  of  this  troublesome  fifth  nerve 
is  a  nerve  of  three  functions,  sensory,  motor,  and  special  sense 
for  the  tongue.  Its  otic  ganglion  brings  it  in  close  relation 
with  the  external  auditory  meatus  and  canal,  by  the  auriculo- 
temporal nerve,  and,  with  the  chorda  tympani,  by  fibres  from 
the  gustatory  or  lingual  nerve,  as  well  as  from  the  submaxil- 
lary ganglion.  At  several  critical  points  this  trifacial  nerve 
is  in  relation,  by  communicating  fibres,  with  the  facial  nerve. 
In  a  state  of  health  it  is,  doubtless,  proper  to  regard  the  tri- 
facial nerve  with  considerable  admiration,  for  its  purpose  to 
control  so  many  and  varied  activities,  but,  when  coryza  devel- 
ops and  the  special  poisons  of  grip  establish  their  cycle  of 
symptoms,  this  remarkable  nerve  can  become  the  originator 
of  much  suflFering  for  the  patient  and  perplexity  for  the  phy- 
sician. 
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I  think  that  \vc  are  too  apt  to  regard  the  very  complex  tan- 
}^le  of  anatomy  constituting  the  nasal  chambers,  as  a  simple 
architectural  structure  of  bony  boxes,  rather  apart  from  the 
functional  activities  that  are  inherent  in  all  vital  tissue.     Wc 
look  at  them  from  the  standpoint  of  a  mechanic,  and  develop 
the  habit  of  regarding  morbid  activities  within  them,  as  prone 
to  follow  the  very  definite  course  of  inflammation,  hyperse- 
cretion, and  suppuration.     So,  when  p>ain  develops  within  the 
region  which  they  control,  we  tend  to  the  belief  that  this  pain 
is  due  always  to  the  existence  of  pressure  by  occlusion  or  re- 
tained secretions.     So  resort  must  be  had  to  methods  of  car- 
]>entry  and  plumbing.     It  is  well  to  remember  that  a  neuritis 
or  a  neuralgia  of  the  fifth  nerve,  and  of  its  separate  branches 
and  ganglia,  can  occur,  as  with  any  nerve,  and  may  occur  from 
any  of  the  causes  that  produce  neuroses  elsewhere,  from  auto- 
intoxication, or  from  direct  inflammation,  as  in  the  complex 
of  symptoms  which  we  call  grip.     With  the  onset  of  rhinitis, 
there  develops,  at  once,  a  vicious  circle ;  for  irritation  of  sen- 
sory fibres  of  the  ophthalmic  and  superior  maxillary  react  om 
the"  sympathetic  plexuses,  and  we  have  vasomotor  irregulari- 
ties, which,  in  themselves,  increase  the  irritability  of  the  sen- 
sory nerves.     The  fifth  nerve  now  rises  to  the  occasion,  and 
the  whole  area  of  its  distribution  may  be  involved  in  a  gen- 
eral mass  of  misery.    The  streaming  eyes  avoid  the  light,  and 
movements  of  the  ocular  muscles  are  painful.    The  head  aches 
from  the  face  to  the  back  of  the  neck,  and  the  teeth  are  sensi- 
tive.    The  ears  are  sore  and  aching,  and  the  tensor  of  the 
drumhead  and  the  stapedius  muscle  vibrate  in  quivering,  spas- 
modic movement.    The  frontal  sinus  region  is  excessively  ten- 
der to  the  touch ;  so,  also,  is  the  area  over  the  anterior  ethmoid 
cells.     There  may  be  a  contraction  of  the  orbicularis  muscle, 
forming  a  thickened  body  over  the  eyebrow,  which  we  may 
fancy  to  be  true  swelling  over  the  frontal  sinus.     Of  course, 
these  areas  are  painful  under  even  light  pressure,  and  the  bony 
box  idea  of  the  nasal  chambers  favors  the  happy  thopght  that 
the  frontal  sinus  is  full  of  pus;  so,  too,  the  ethmoid  sinuses; 
"(myhou',  something  must  be  stopi^ed  up.  inside,  that  ought  to 
come  out!"     Now,  for  drills,  chisels  and  rongeurs! 

Well,  in  the  majority  of  attacks  of  an  acute  rhinitis,  there 
is  no  pus -in  these  sinuses.  It  is  doubtful  if  any  exudate  ex- 
ists there.  I  am  convinced  that,  more  often  than  not,  the  mu- 
cous lining  is  not  even  swollen.     The  pain  is  a  neuralgia  or 
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neuritis  of  the  wretched  fifth  nerve.  The  best  results  will  come 
from  the  simplest  and  most  gentle  treatment  of  the  nasal 
chambers,  and  full  attention  to  the  patient's  general  condition, 
of  which  the  nasal  discomfort  is  merely  a  local  expression. 
Then,  too,  in  this  class  of  cases,  it  is  not  so  very  difficult  to 
cause  a  real  infection  of  the  sinuses  by  overanxiety  to  probe 
into  them.  Once  infected,  of  course,  you  have  a  surgical  state 
of  things,  and  some  aggressive  minds  would  be  delighted  with 
a  certainty,  now,  for  the  need  of  carpentry  and  plumbing.  I 
believe  that  a  safe  guide  for  the  real  need  of  surgical  inter- 
ference is  found,  as  in  acute  mastoiditis,  in  the  temperature 
range,  the  duration  afid  continuance  of  real  pressure  symp- 
toms, and  in  the  mental  state  of  the  patient.  We  cannot  ig- 
nore the  fact  that  the  ophthalmic  vein  and  cavernous  sinus  are 
related  closely  to  the  frontal  sinus  regions.  The  lymph  ves- 
sels, also,  may  be  carriers  of  infection  to  the  meninges.  In 
cases,  even,  of  true  sinusitis,  we  have,  also,  the  elements  of  a 
neuritis  of  the  associated  nerve  tracts.  The  wise  physician 
must  consider  the  data  at  his  command,  and,  while  not  de- 
ceived by  a  nerve  irritation,  which,  in  most  instances,  is  the 
gist  of  the  situation,  be  on  the  alert  for  manifestations  of  what 
may  be  a  grave  condition  within  the  nasal  sinuses,  demanding 
surgical  treatment.  When  an  acute  influenza  complicates  a 
case  of  chronic  sinusitis  of  any  one  or  more  of  the  nasal  si- 
nuses, there  is  less  reason  for  giving  too  much  weight  to  the 
question  of  nerve  irritability,  alone,  in  a  desire  to  avoid  sur- 
gical procedures.  But,  in  these  cases,  the  clinical  conditions 
are  apt  to  be  presented  with  a  frankness  that  leaves  little  doubt 
as  to  the  requirements  for  relief. 

In  purely  acute  cases,  aggressive  surgery  is  almost  never 
needed.  In  chronic  cases  with  acute  infection  added,  the  ne- 
cessity for  it  is  not  infrequent.  In  chronic  cases,  alone,  free 
from  any  acute  exacerbation  or  infection,  the  question  of  op- 
erative treatment  must  be  decided  by  the  judgment  of  the  phy- 
sician, based  upon  a  study  of  the  conditions  presented  by  each 
patient,  alone.  No  one  can  state  bluntly  that,  as  a  rule,  every 
chronic  case  of  nasal  sinusitis  must  be  attacked  by  gouge, 
chisel,  and  curette,  or  that,  on  the  other  hand,  it  must  be 
treated  only  by  irrigation  and  antiphlogistics. 

The  glosso-pharyngeal  branch  of  the  eighth  cranial  nerve, 
by  its  tympanic  branch.  Jacobson's  nerve,  from  the  petrous 
ganglion,  is  distributed  to  the  fenestra  ovalis  and  fenestra  ro- 
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luiula.  it  ii.i^  L'Muiiiuiin-.iiiiig  hraijcho  to  the  greater  and 
lesser  petrosal  nerves,  and,  by  the  latter,  to  the  otic  ganglion. 
I  saw  a  lady,  on  one  occasion,  who  had  been  distressed  for 
many  months  by  a  peculiar  cough.  .After  a  long  course  of 
fresh  air  and  forced  feeding  treatment,  she  had  been  urged  to 
try  the  climate  of  Southern  California.  No  one  had  examined 
this  patient's  ears.  Her  cough  was  peculiar,  and  was  of  a 
character  that  always  should  excite  suspicion  of  a  "reflex."* 
It  was  "dry,"  hacking,  ineffective,  at  times  paroxysmal,  and 
with  gagging.  One  could  say,  too.  that  this  patient  had  laryn- 
gitis, for  the  vocal  cords  were  pinkish,  and  the  mucosa  of  the 
larynx  reddened,  from  the  irritation  of  coughing.  This  pa- 
tient's cars  were  filled  with  impacted  cerumen  over  a  bed  of 
hard,  desquamated  epithelium.  The  hearing  was  not  affected 
to  an  extent  that  was  noticeable.  The  very  simple  matter  of 
clearing  the  external  aud'tory  canals  ended  the  patient's  long 
term  of  hacking  cough,  forced  feeding,  and  medication.  The 
"reflex"  irritation  had  gone  over  the  track  of  the  otic  ganglion, 
inferior  maxillary,  giosso-pharyngeal,  and  pneumogastric 
nerves  to  the   pharynx,   larynx,  and   trachea. 

The  existence  of  aural  pain,  simulating  that  of  an  acute 
otitis  media,  coincident  with  dental  caries,  eruption  of  the 
teeth,  and  irritation  of  the  dental  tierves,  is  so  well  recognized 
as  to  need  merely  a  passing  notice.  Less  frequently  noted  is 
the  persistence  of  discomfort,  and  even  pain,  over  the  mastoid 
region  and  back  of  auricle,  which  has  led  to  the  trephining; 
of  the  mastoid  cells,  in  the  belief  that  the  cause  might  be  intra- 
cellular inflammation.  The  auricular  branch  of  the  pneumo- 
gastric, .Arnold's  nerve,  joined  by  filaments  from  the  gloss-,- 
pharyngeal,  reaches  the  surface  between  the  mastoid  procers 
and  the  external  auditory  meatus.  This  distribution  is  well  '.o 
remember  in  cases  of  vag^e  mastoid  aching,  where  all  evi- 
dences of  mastoiditis  are  wanting.  A  case  occurred  in  my 
practice,  during  the  epidemic  of  grip  this  winter,  where  the 
patient,  a  man  of  middle  age,  suffered  intense  pain  within  the 
ear,  over  the  corresponding  mastoid  process,  down  the  neck, 
and  over  the  temporal  region  of  the  same  .side.  He  had  a  per- 
sistent temperature,  well  above  normal,  lasting  many  days. 
The  drumhead  was  quite  red,  but  without  distension,  reddened 
by  the  instillation  of  drugs  to  relieve  the  pain.  Hearing  was 
normal.  The  pain  was  spasmodic,  and  was  not  developed  by 
pressure  on  the  mastoid  process.  It  was  a  case  suggestive  of 
a   possible  otitis  media,   with   mastoid   involvement,  but   the 
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cycle  of  symptoms  overreached  itself  in  its  efforts  to  deceive. 
The  distribution  of  the  painful  areas,  the  character  of  the  pain, 
itself,  all  pointed  to  a  neuralgia,  and  yielded  to  salicylates  and 
aspirin.  Reference  has  been  made  to  aural  cough ;  but  we 
have,  also,  a  reflex  cough  that  is  distinctly  "nasal."  In  some 
individuals  any  irritation  along  the  course  of  the  naso-palatine 
nerve,  but,  especially,  opposite  the  posterior  half  of  the  middle 
tubinated  body,  will  develop  this  "reflex."  It  may  become  a 
very  annoying  feature  of  attacks  of  rhinitis,  paroxysmal  in 
type,  of  vasomotor  instability ;  or,  it  may  be  caused  from  press- 
ure from  structural  defects  in  the  nasal  chambers.  Such 
coughing  is  not  laryngeal  or  tracheal.  It  is  nasal  in  origin, 
and  will  not  yield  to  sedative  medication. 

The  glosso-pharyngeal  nerve,  by  its  pharyngeal  branches, 
uniting  with  filaments  of  the  pneumogastric,  goes  to  the  phar- 
yngeal plexus,  uniting  there  with  the  external  laryngeal  and 
sympathetic  nerves.  It  has  a  branch  to  the  tonsils,  going,  also, 
to  the  soft  palate,  anastomosing  with  the  palatine  nerves. 
Elongated  uvulae  that  flap  about  the  fauces,  sticking  to  the 
pharyngeal  walls  or  to  the  tonsils,  can  thus  produce  coughing, 
quite  as  well  as  by  tickling  the  larynx.  Inflammation  of  the 
tonsils,  especially  enlargements  of  these  masses,  with  reten- 
tion of  caseous  substance,  hyperplasia  in  the  form  of  fibrous 
bands  binding  down  such  swollen  tonsils,  can  all  be  productive 
of  "reflex"  coughing,  which  might  lead  a  careless  observer  to 
suspect  laryngitis,  tracheitis  or  bronchial  catarrh.  For  many 
chests  will  give  suggestions  of  abnormalities  in  percussion  and 
auscultation  that  are  not  due  to  lesions,  but,  rather,  to  struc- 
tural idiosyncrasies.  Taken  in  connection  with  a  purely  "re- 
flex" cough,  they  can  suggest  to  the  examiner's  mind  a  causa- 
tive element,  although  harmless  in  themselves,  thus  producing 
uncertainty  and  errors  in  diagnosis. 

The  sensory  nerve  of  the  interior  of  the  larynx,  including 
the  vocal  cords,  is  the  pneumogastric's  superior  laryngeal 
nerve.  Its  course,  along  the  side  of  the  pharynx,  behind  the 
internal  carotid  artery,  brings  it  into  association  with  the  deep 
chain  of  cervical  lymphatic  glands,  and  pressure  from  an  en- 
larged gland,  even  without  the  added  element  of  suppuration 
or  caseation,  may  induce  "reflex"  coughing.  A  child,  eleven 
years  of  age,  having  enlarged  glands  in  the  left  side  of  the 
neck,  was  annoyed  by  a  persistent  and  very  distressing  cough, 
most  noticeable  at  night.  The  patient  had  hypertrophied  fau- 
cial  and  pharyngeal  tonsils,  but  was  free  from  any  other  le- 
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sions.  I  excised  the  tonsils  and  adenoids,  thus  obtaining  re- 
lief from  mouth-breathing.  The  cough  continued,  however, 
until  the  cervical  lymphatic  glands  were  completely  removed 
by  a  very  thorough  dissection  of  the  neck.  .\s  the  superior 
laryngeal  nerve  and  the  pharyngeal  branches  of  the  pneumo- 
gastric  are  associated  closely,  a  simple  condition  as  hyper- 
trophy of  the  mucous  follicles  in  the  pharynx,  especially  in  the 
lateral  chain,  behind  the  posterior  faucial  pillars,  can  excite 
a  reflex  in  the  form  of  a  so-called  laryngeal  cough. 

Pressure  on  the  recurrent  laryngeal  nerve  is  more  apt  to  be 
attended  with  changes  in  the  patient's  voice,  or  interference 
with  respiration,  rather  than  with  reflex  coughing.  I  note, 
in  passing,  the  well-known  fact  that  an  aneurism  at  the  aortic 
arch,  or  in  the  right  subclavian  artery,  is  revealed,  very  often 
for  the  first  time,  by  the  picture  of  a  laryngeal  paralysis  re- 
flected in  the  laryngeal  mirror,  and  this  is  the  case,  also,  where 
tumors  exist  in  the  mediastinum.  Equally  well  known,  in 
these  days,  is  the  development  of  right-sided  laryngeal  paraly- 
sis from  an  infiltration  at  the  right  pulmonary  apex,  within  the 
pleura  or  overlying  lymphatic  glands.  But  the  relation  of  lar- 
yngeal lesions  with  affections  of  this  motor  nerve  of  the  vocal 
cords  is  too  well  developed  in  medical  literature  to  justify  a 
further  discussion  of  this  subject.  This  mere  sketch  in  outline 
of  the  distribution  of  the  fifth  and  eighth  pairs  of  cranial 
nerves  may  explain  a  puzzling  class  of  patients,  whose  sub- 
jective symptoms  are  intensely  distressing,  and  yet  whose  re- 
covery is  rapid,  under  internal  medication  or  very  sedative 
local  treatment.  It  may  indicate,  also,  the  need  for  care  to 
avoid  unnecessary  surgical  interference  in  this  class  of  cases, 
especially  in  subjects  where  the  pro  and  con  are  uncertain  as 
to  the  need  for  opening  into  any  one  or  more  of  the  nasal 
accessory  sinuses.  Exact  diagnosis  is  of  great  importance  in 
these  cases,  where  it  is  often  most  difficult  to  make.  The 
X-ray  and  transillumination  are,  indeed,  most  helpful,  but  are 
far  from  being  infallible  guides.  With  all  our  modern  me- 
chanical aids,  we  must  still  depend,  very  largely,  on  personal 
and  direct  observation,  aided  by  clinical  experience.  Errors 
in  these  cases  are  made  easily.  Aggressive  operators  may  be 
led  astray  by  their  surgical  zeal  and  the  apparent,  although  not 
real,  need  for  its  exercise.  Thus,  much  unnecessary  suflFer- 
ing  may  be  inflicted  by  an  undue  surgical  interference,  the  evil 
results  of  which,  it  is  true,  may  not  be  revealed  to  anyone, 
unless  to  the  conscience  of  the  operator. 


XL. 

TAKING  COLD.* 

By  D.  Braden  Kyle,  M.  D., 

Philadelphia, 

The  expression  "taking  cold,"  as  so  frequently  used  by  pa- 
tients, and  sometimes  by  medical  practitioners,  is  in  so  many 
cases  a  misnomer,  that  I  have  purposely  used  the  term  to  call 
attention  to  this  particular  fact.  The  practitioner  of  special 
medicine  so  often  sees  the  individual  with  a  condition  resem- 
bling a  cold  in  which  there  is  no  history  of  exposure  nor  usual 
systemic  phenomena,  and  yet,  to  all  intents  and  purposes,  the 
patient  is  suffering  from  a  cold  in  the  head,  or  has  taken  cold. 

Let  us  first,  then,  divide  the  condition  of  taking  cold  into 
three  classes:  First,  actual  cold;  taking  cold;  acute  rhinitis. 
Second,  an  underlying  systemic  condition  which  produces  some 
local  manifestation  and  irritation  in  the  mucous  membrane, 
predisposing  the  individual  to  taking  cold.  Third,  an  under- 
lying systemic  condition  in  which  the  patient  has  not  taken 
any  cold,  but  the  symptoms  produced  in  the  mucous  membrane 
are  those  of  a  cold. 

The  first  condition  is  a  separate  and  distinct  process,  a  sim- 
ple acute  rhinitis.  The  second  is  a  compound  process,  a  sys- 
temic condition  and  a  local  process.  Just  what  particular  func- 
tion is  wrong  is  to  be  determined  by  the  practitioner,  but  the 
systemic  condition  predisposes  the  individual  to  cold ;  in  other 
words,  it  lessens  the  vitality  of  the  mucous  membrane  and 
lowers  its  resistance.  And  in  the  third  condition — let  it  be 
neuroses,  let  it  be  a  circulatory,  a  vasomotor,  or  chemic,  or 
an  organic,  or  systemic  lesion  which  is  locally  manifested  in 
the  mucous  membrane  of  the  upper  respiratory  tract — the  irri- 
tation thus  produced  in  this  local  manifestation  produces  a 
lesion  identical  with  that  of  having  taken  cold.  In  other 
words,  a  patient  may  have  every  symptom  of  cold  in  the  head, 

♦  Paper  read  before  the  Southern  Section  of  the  American 
Laryngological,  Rhinological  and  Otological  Society,  Richmond,  Va., 
February  12,  1909. 
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and  yet  have  not  been  exposed ;  in  fact,  it  is  likely  that  he  may 
have  been  seated  before  the  fire  in  a  comfortable,  well  venti- 
lated room,  free  from  draughts  or  exposure. 

It  is  with  the  second  and  third  classification  that  this  paper 
deals,  although  the  subject  is  that  of  taking  cold.  The  first 
classification  of  simple  cold,  we  will  omit,  and  deal  entirely 
with  the  second  and  third  classifications,  as  given  above. 

Taking  cold,  then,  implies  more  than  a  local  condition.  It 
may  be  dependent  on  constitutional  conditions,  either  original 
or  acquired.  Certain  individuals,  under  varied  conditions,  are 
more  susceptible  to  cold  at  one  time  than  another.  At  certain 
times  a  person  may  be  exposed  and  not  take  cold,  yet  at  an- 
other time,  without  any  apparent  rhyme  or  reason,  he  takes 
cold.  This  cannot  be  explained  on  any  other  basis  than  an 
individual  systemic  or  constitutional  condition. 

The  lithemic  condition,  where  the  patient  without  any  ex- 
posure whatever  may  suddenly  develop  a  severe  cold,  is  also 
classed  under  the  ordinary  term  of  "cold."  This,  however, 
is  due  to  the  faulty  chemistry  of  the  secretion,  where  the 
glands  of  the  mucous  membrane,  in  pouring  out  their  normal 
secretion  (this  secretion  having  been  per\'erted).  produce  an 
irritating  mucus,  which  in  turn  inflames  and  irritates  the  nasal 
mucous  membrane,  causing  every  symptom  of  a  severe  cold 
in  the  head.  Individuals  with  rheumatic,  gouty,  or  lithemic 
diathesis  are  especially  predisposed.  Such  individuals,  with 
necessarily  sensitive  mucous  membranes,  would  certainly  have 
the  so-called  chronic  cough. 

Contagious  and  infectious  diseases  also  render  the  mucous 
membrane  sensitive  and  predispose  the  individual.  This  is  il- 
lustrated by  the  catarrhal  conditions  following  all  the  infec- 
tious diseases  of  childhood,  and.  in  fact,  all  infectious  tever>. 
Frequently,  following  the  recovery  from  the  original  lesion, 
the  patient  is  for  several  winters  very  susceptible  to  cold,  and 
usualy  has  a  slight,  hacking  cough. 

Digestive  disturbances,  torpid  liver,  constipation,  faulty 
elimination  due  to  a  lesion  of  the  genito-urinary  tract,  may  be 
a  systemic  underlying  etiologic  factor. 

Fatigue,  either  physical  or  nervous,  renders  the  individual 
very  susceptible,  and,  while  this  should  be  classed  under  con- 
stitutional conditions,  yet  the  individual's  general  health  may 
be  good,  but  at  the  time  of  exposure  his  physical  or  mental 
exhaustion  renders  him  more  liable  to  take  cold. 
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Nasal  irregularities  and  obstruction,  rendering  the  mucous 
membrane  sensitive,  are  also  predisposing  factors. 

Persons  with  sensitive  skin  or  sensitive  areas  are  also  very 
susceptible.  Interference  with  the  function  of  the  skin,  which 
may  be  due  to  chilling  of  the  surface  when  a  person  is  warm 
or  overheated,  may  predispose  the  individual  to  taking  cold. 
When  a  portion  of  the  body,  especially  the  back  of  the  neck 
or  head,  or  the  extremities,  is  exposed  to  draughts,  the  person 
is  very  likely  to  take  cold. 

Sudden  changes  of  temperature  and  climatic  conditions  may 
act  as  local  and  systemic  predisposing  factors ;  also  sudden 
changes  of  temperature,  from  a  hot  to  a  cold  room,  or  the  re- 
verse, are  equally  predisposing  factors. 

Over-ventilated  or  poorly  ventilated  rooms,  especially  in 
school  buildings,  where  the  individual  is  exposed  to  a  draught 
by  poor  ventilation,  may  predispose  to  cold.  Individuals  liv- 
ing and  especially  sleeping  in  rooms  heated  by  means  of  reg- 
isters, in  which  there  comes  from  the  furnace  dry  heat  charged 
with  dust  and  irritating  gases,  owing  to  the  irritating  effect 
on  the  nasal  mucous  membrane,  are  rendered  more  susceptible 
to  cold. 

Certain  seasons  render  individuals  more  susceptible  to  tak- 
ing cold  than  others.  The  spring  of  the  year,  when  the  indi- 
vidual is  likely  to  change  from  heavy  clothing  to  a  lighter 
weight  garment,  is  a  decided  predisposing  factor.  In  certain 
sensitive  individuals,  the  exposure  of  the  ankles  or  wrists  to 
draughts  pr£dispose  that  individual  to  taking  cold ;  yet,  after 
all,  many  of  these  so-called  predispositions  or  sensitiveness 
on  the  part  of  the  individual  are  due  to  a  systemic  condition 
which  renders  him  susceptible  to  taking  cold. 

Occupation  may  predispose  an  individual  to  taking  cold.  The 
mucous  membrane  of  the  upper  respiratory  tract,  owing  to  the 
constant  irritation  from  extraneous  material,  is  in  a  constantly 
susceptible  condition.  Colds  and  cough  follow,  and  the  indi- 
vidual is  constantly  exposed  to  a  serious  infection. 

Irritating  vapors  may  cause  the  mucous  membrane  to  be- 
come sensitive  and  render  the  individual  much  more  suscepti- 
ble. Dust  and  smoke  may  also  be  classed  as  predisposing 
factors. 

The  automobile  is  an  exciting  factor.  Individuals  exposed 
to  dust  and  facing  strong  wind  suffer  with  faceache,  conjunc- 
tival irritation,  and  nasal  congestion;  this  continued  conges- 
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lion  blocks  up  the  accessory  cavities  and  tends  to  congestion 
of  the  nasal  mucous  membrane,  lessening  its  resisting  powers 
and  interfering  with  normal  functions,  thus  predisposing  the 
individual  to  taking  cold.  The  same  condition  has  been  ob- 
served in  railroad  engineers  and  individuals  who  test  the  speed 
and  vibration  of  engines. 

In  many  of  the  above  mentioned  predisposing  causes  the 
process  known  as  "taking  cold"  may  be  arrested  in  the  early 
stages,  if  the  cause  can  be  removed  before  the  congestion 
passes  into  the  second  stage  of  the  inflammatory  process,  sav- 
ing the  patient  from  the  coucrh  necessary  to  the  resolution 
stage-. 

In  tlie  various  lornis  of  rheuniati>ni  and  gout  is  frequently 
observed  the  irritation  of  the  mucous  membrane  of  the  upper 
respiratory  tract,  especially  the  nasopharynx  and  larynx.  The 
same  is  true  of  the  lithemic  individual  with  the  excessive  alka- 
line or  the  excessive  acid  secretion,  or  a  neutral  secretion  con- 
taining irritants. 

The  nasal  congestion  of  puberty,  due  to  hyperemia,  or  the 
nasal  congestion  of  middle  or  old  age.  or  the  menopause 
period,  in  which  the  congestion  is  a  cyanotic  or  sluggish  one, 
all  give  rise  to  a  condition  similar  to  a  cold  in  the  head. 

Nervous  excitement,. shock,  nervous  tension,  constant  worry, 
through  their  effect  on  the  nervous  system  and  general  perver- 
sion of  the  secretion,  will  cause  constant  irritation  of  the  mu- 
cous membrane  and  give  rise  to  symptoms  identical  with  those 
of  a  cold  in  the  head. 

The  irritating  effect  of  the  nasal  and  nasopharyngeal  secre- 
tions on  the  mucous  membrane,  as  an  exciting  factor,  can  be 
clearly  demonstrated  by  changing  the  chemistry  or  the  reac- 
tion of  the  secretions,  by  internal  medication,  and  you  will  find 
that  the  cold  in  the  head  will  clear  up  as  suddenly  as  it  came, 
showing  that  it  was  nothing  more  than  a  local  manifestation 
of  a  systemic  condition  —  a  faulty  chemistry  —  the  secretion 
either  coming  to  the  surface  as  an  irritant,  or,  when  coming  to 
the  surface,  undergoing  chemical  changes,  producing  an  irri- 
tant. 

It  is  a  well-known  fact  that  in  certain  individuals  the  actinic 
rays  produce  congestion  of  the  nasal  mucous  membrane  and 
also  the  conjunctiva.  Some  individuals,  when  exposed  to  the 
actinic  rays,  especially  when  associated  with  the  glare  from 
water,  will  develop  in  a  few  minutes  an  irritated  condition  of 
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the  mucous  membrane  almost  identical  with  a  sudden  and 
acute  cold,  or  probably  more  resembling  the  condition  known 
as  hay  fever.  All  the  forms  of  hay  fever,  rose  cold,  horse 
fever,  rye  fever,  ragweed  fever,  and  similar  conditions,  no 
matter  by  what  name  known,  are  in  many  if  not  all  cases  due 
to  the  irritating  efifect  of  the  secretion,  either  direct  or  in  com- 
bination with  some  extraneous  material,  but  the  symptoms  pro- 
duced are  very  much  the  same  as  the  ordinary  cold  in  the  head. 

Frequently  children  suffer  from  so-called  cold  in  the  head, 
often  due  to  exposure  and  carelessness.  There  is  a  tendency 
on  the  part  of  some  practitioners,  parents  and  nurses,  to  do 
what  they  please  to  term  "hardening  the  child,"  by  cold  baths. 
In  many  instances  this  is  fatal.  Certain  individuals  do  not 
react  from  the  cold  bath,  while  in  others  it  is  an  excellent  tonic 
to  the  circulation  and  may  serve  to  prevent  the  individual  from 
taking  cold.  It  is  purely  a  personal  equation,  and  it  is  simply 
folly  to  endeavor  to  harden  the  child  who  is  suffering  from 
some  systemic  condition  which  irritates  his  mucous  membrane, 
by  the  cold  bath  process.  I  have  several  cases  in  mind  in  which 
this  cold  bath  was  insisted  upon,  and,  to  be  sure,  the  child 
now  does  not  take  any  cold,  but  is  quietly  resting  out  in  Cedir 
Hill  (Cedar  Hill  being  one  of  our  largest  cemeteries). 

It  narrows  the  matter  down,  to  a  question  of  personal  or  in- 
dividual equation,  and  the  individual  and  personal  study  of 
every  case  as  to  why  the  child  or  individual  takes  cold,  as  to 
what  form  and  course  this  so-called  cold  pursues,  and  why  on 
one  occasion  without  exposure  he  takes  cold,  and  on  another 
occasion  after  being  exposed  he  does  not  take  cold. 

Nasal  congestion,  causing  mouth  breathing  and  continual 
symptoms  of  cold  in  the  head,  as  observed  in  boys  and  girls 
at  the  age  of  puberty,  we  all  know  is  due  to  a  physiological 
process.  It  is  in  reality  a  physiological  hyperemia  of  the 
erectile  tissue.  Why,  then,  sacrifice  this  membrane?  Why 
cauterize,  cut  or  burn  this  perfectly  normal  tissue?  Local 
treatment  does  practically  no  good,  but  in  the  course  of  a  few 
months,  or  when  the  individual  has  passed  through  the  age 
of  puberty,  you  will  find  that  this  tendency  to  take  cold  in  the 
head,  or  the  chronic  condition  of  cold  in  the  head,  has  disap- 
peared, and  instead  of  having  a  scarred  and  irritated  mucous 
membrane  you  now  have  a  perfectly  normal  and  healthy  tissue. 

The  same  is  true  in  regard  to  local  treatment  and  surgical 
interference  in  a  vast  majority  of  conditions  as  described  in 
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this  paper.  To  be  sure,  sometimes  sedative  local  treatment 
may  gn^e  a  certain  degree  of  comfort  to  the  patient,  and  the 
nasal  con>jestion  may  be  so  marked  as  to  threaten  involvement 
of  the  Eustachian  tube  and  middle  ear.  or  of  some  of  the  ac- 
cessory cavities.  Then  and  only  in  such  cases  where  the 
threatened  danger  would  be  greater  than  the  loss  of  a  certain 
{X)rtion  of  the  tissue,  should  operative  interference  be  offered. 
In  many  instances  where  the  local  condition  is  really  a  local 
manifestation  of  a  systemic  condition,  solutions  and  treatments 
applied  locally  only  aggravate  the  already  irritated  tissue,  and 
the  treatment  should  be  directed  medically  toward  the  removal 
of  the  underlying  cause;  in  other  words,  the  application  of 
the  old  surgical  teaching.  "Remove  the  cause." 

Reviewing,  then,  these  systemic  conditions  which  bring 
about  irritation  of  the  mucous  membrane  which  resembles  tak- 
ing cold,  it  certainly  shows  that  in  a  large  percentage  of  cases 
of  so-called  cold  in  the  head,  no  one  remedy  could  be  applied, 
and  that  the  individual  must  be  studied  as  carefuly  for  the  pre- 
disposing cause  or  underlying  element  as  though  typhoid  fever 
or  a  beginning  pneumonia  were  suspected.  In  other  words, 
every  individual  case  should  be  studied  from  an  individual 
standpoint.  The  individual  study  of  cases  enables  the  physi- 
cian to  scientifically  apply  his  remedial  agent  and  not  empiri- 
cally prescribe  a  cold  remedy.  My  own  experience  has  been 
that  out  of  one  hundred  persons  presenting  themselves  for 
relief  of  what  they  call  a  cold  in  the  head,  or  having  taken  cold, 
or  frequently  taking  cold,  at  least  eighty  per  cent  belong  lo 
the  class  of  the  systemic  condition,  either  constitutional,  or- 
ganic, or  chemic. 


XLI. 

LARYNGEAL  PARALYSIS   AS  EARLY  LXDICATION 
OF  SYSTEMIC  DISEASE. 

By  George  T.  Ross,  M.  D.,  D.  C.  L.  (Hon.), 

Montreal. 

Virchow  is  quoted  as  saying  that  "no  medical  specialty  can 
flourish  which  separates  itself  completely  from  the  general 
body  of  medical  science ;  no  specialty  can  develop  usefully 
and  beneficially  if  it.  does  not  remain  in  relationship  with  other 
specialties  and  drink  ever  and  again  from  the  fount  of  general 
medical  knowledge,  thereby  preserving  for  science,  even  if  it 
should  not  be  necessary  for  practice,  that  unity  upon  which 
the  position  of  specialism  rests  intrinsically." 

Our  knowledge  of  the  intimate  relationship  of  ear,  throat 
and  nose  diseases  to  internal  medicine  has  been  greatly  ad- 
vanced in  the  past  twenty  years,  but  there  are  many  inexact 
conditions  constantly  facing  us  in  this  specialty,  proving  that 
the  field  of  this  relationship  has  as  yet  been  only  superficially 
explored,  and  I  venture  to  predict  that  during  the  next  decade 
morbid  states  in  the  region  of  human  anatomy  which  we  spe- 
cially cultivate  and  their  correlated  symptoms  to  general  medi- 
cine will  be  surprisingly  extended,  because  of  further  dis- 
coveries in  pathologic  research. 

The  nervous  system  being  almost  entirely  inaccessible  to 
direct  observation,  with  trifling  exceptions,  the  state  of  this 
system  can  be  ascertained  only  by  the  manner  in  which  its 
work  is  done ;  and  morbidity  reveals  its  presence  here  in  some 
cases  only  by  derangement  of  the  normal  physiologic  func- 
tion. This  disordered  function  being  our  only  guide  to 
diagnosis  of  certain  affections  in  the  larynx,  the  necessity  for 
close  study  and  early  recognition  of  any  divergence  from  the 
normal  is  self-evident,  especially  when  such  divergence  is 
possible  without  any  manifestation  of  subjective  signs. 

Although  many  diseases  of  the  larynx  exist  which  are 
strictly  limited  to  that  organ  and  are  essentially  local,  yet  a 
larger  and  more  important  number  of  laryngeal  affections  for 
which  the  aid  of  the  specialist  is    sought,    is   only    part    and 
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parcel  of  systemic  disease  for  which  constitutional  treatment 
is  mainly  required.  Local  lesions  may  exist  where  the  trained 
hand  of  the  special  surgeon  is  called  for,  but  to  that  extent 
only  his  art  is  called  upon  in  many  diseases  of  the  general 
system.  Again,  cases  occur  in  which  without  any  anatomical 
change  existing  in  the  larynx  very  unpleasant  sensations  and 
painful  states  are  found  in  that  organ,  all  of  which  are  re- 
lieved by  systemic  treatment  alone,  such  as  general  anemia. 
periodical  disturbances  of  the  circulation,  general  plethora, 
nervous  excitability,  gout,  rheumatism,  etc.  These  ailments 
are  now  fairly  well  understood,  but  what  is  not  so  well  known 
is  the  raison  d'etre  of  those  actual  organic  lesions,  as  well  as 
disordered  functions  occurring  in  this  organ  which  are  indi- 
cative and  symptomatic  of  grave  general  disease  and  are  fore- 
runners of  it. 

The  elucidation  of  these  laryngeal  symptoms  is  difficult  as 
well  as  interesting,  because  many  intricate  questions  in  neur- 
ology, both  physiologic  and  and  pathologic,  present  themselves 
and  take  the  laryngologist  often  beyond  the  sphere  of  his 
specialty. 

Discussion  of  general  laryngeal  paralysis  opens  up  too  large 
a  subject  for  this  short  paper.  I  would  only,  therefore,  ven- 
ture to  briefly  call  your  attention  to  the  6arliest  recognizable 
paretic  state  of  the  cords  or  of  one  cord,  as  being  of  practical 
value  in  establishing  diagnosis ;  for  if  the  paralysis  be  uni- 
lateral it  may  in  no  way  proclaim  its  existence  subjectively, 
and  must  be  sought  for  if  one  does  not  wish  to  miss  the  oppor- 
tunity of  making  early  diagnosis.  While  cord  inaction  may 
be  due  to  local  conditions,  it  may,  on  the  other  hand,  indicate 
future  trouble,  and  be  simply  a  silent  storm  signal  of 
the  coming  grave  event.  .\  i>atient  may  present  him- 
self with  complaints  which  have  not  apparently  any  di- 
rect l)earing  on  laryngeal  disease,  but  by  following  a 
routine  practice  of  making  thorough  examinations  we  some- 
times are  rewarded  by  lighting  upon  a  unilateral  posticus 
paralysis  unexpectedly.  No  perceptible  change  being  evident 
in  our  patient's  vocalization,  he  assures  us  there  is  nothing 
wrong  with  his  throat,  and  the  ordinary  laryngeal  functions 
Ijeing  unembarrassed  his  statement  seems  reasonable.  Wlien 
we  have  found  it  we  cannot  say,  however,  that  the  faulty 
state  of  one  cord  is  pathognomonic  of  any  approaching  par- 
ticular disease,  since  it  may  arise  from  some  trivial  local  lesion 
or  surface  irritation.     For  instance,  an  enlarged  lymph  gland 
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may  by  pressure  cause  a  paretic  cord  lasting  for  years,  thus  a 
guarded  prognosis  is  called  for  where  a  graver  lesion  is  not 
discoverable.  In  no  other  organ  of  the  body  is  disease  so- 
dependent  on  the  general  condition  of  the  system  as  the  larynx, 
and  conversely  the  finding  of  certain  signs  in  the  larynx 
throws  light  on  latent  or  obscure  processes  in  the  entire  sys- 
tem. The  recognition,  therefore,  of  the  earliest  indications 
of  trouble  cannot  be  overestimated. 

That  state  of  unilateral  abductor  paralysis  wherein  we  no- 
tice the  fixation  of  a  cord  in  the  so-called  cadaveric  position, 
causing  a  cracked,  raucous  voice  to  a  degree  which  gives  dis- 
comfort to  the  patient  and  he  realizes  that  something  is  wrong ; 
as  well  as  that  state  of  partial  laryngeal  stridor,  which  some- 
times ushers  in  unilateral  abductor  paralysis,  was  most  ably 
delineated  to  the  profession  in  May,  1908,  at  Montreal,  by 
Gleitsmann,  Casselberry  and  Delavan,  and  little  reference  will 
now  be  made  to  these  conditions  in  this  connection.  In  such 
cases  of  tangible  laryngeal  symptoms  which  are  both  subjective 
and  objective,  the  laryngologist  turns  at  once,  or  at  least 
should  do  so.  to  the  vital  phase  of  the  question  and  searches 
for  constitutional  disturbances,  which  when  found  reveal  the 
pathologic  cause  or  causes  of  the  trouble.  But  of  a  more 
problematic  character  is  the  question  of  primary  simple 
posticus  paralysis,  wherein  one  cord  is  fixed  in  the  median 
line  with  the  free  border  taut  and  with  phonation  remaining 
normal.  The  median  posticus  position  is  caused  by  the  early 
failure  of  the  abductors  (Friedrich),  thus  illustrating  Semon's 
law,  that  the  abductors  are  the  most  vulnerable  in  the  event  of 
any  arising  morbidity.  The  first  step  in  the  further  progress 
of  this  posticus  paralysis  is  relaxation  of  the  taut  border, 
which  then  becomes  concave  towards  the  median  line  and  bows 
outwards,  going  on  to  complete  recurrent  paralysis. 

Regarding  the  three  cases  that  I  noted  where  the  early 
phenomenon  of  abductor  paralysis  occurred,  I  am  compelled, 
unfortunately,  to  speak  from  memory  alone  as  regards  two 
of  them,  which,  of  course,  militates  against  my  observations, 
since  they  are  now  unsupported  by  clinical  data  which  I 
formerly  possessed.  This  loss  was  due  to  the  confusion  in- 
cident to  our  moving  into  a  new  hospital  building  over  a  year 
ago.  The  old  records  after  removal  were  found  to  be  so 
chaotic  and  disarranged  that  reference  to  them  was  not 
feasible. 

C.\SE  1. — A.  B.,  aged  60,  a  laborer,  was  treated  at  the  West- 
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em  Hospital  for  chronic  nasopharyngitis  and  tmilateral 
abductor  paralysis  for  six  months.  His  voice  was  natural 
during  this  time  and  no  peripheral  irritation  existed  beyond 
a  catarrhal  state  of  the  laryngeal  mucosa.  His  mode  of  life 
was  very  precarious  and  when  opportunity  offered  he  stimu- 
lated freely.  No  personal  historj'  of  luetic  infection ;  his 
family  history  was  unreliable,  which  indeed,  might  be  said  of 
his  entire  statement,  .\fter  six  months'  irregular  attendance 
at  the  clinic  he  developed  pronounced  symptoms  of  tabes  dor- 
salis.     The  patient  later  left  the  city  and  was  lost  sight  of. 

Case  2. — ].  R.,  male,  aged  40,  in  fair  general  health,  claimed 
to  have  drank  enough  beer  to  float  an  ocean  steamship,  at- 
tended the  clinic  complaining  of  dry  throat  (perhaps  because 
he  had  not  had  his  usual  daily  allowance  of  moisture).  Only 
symptom  present,  unilateral  abductor  paralysis.  No  sensory 
signs  referable  to  this  organ.  His  attendance  at  the 
out-door  clinic  was  very  irregular,  but  my  recollection  is 
that  on  and  off.  for  the  greater  part  of  a  year,  he  appeared 
occasionally,  when  signs  of  tabes  dorsalis  arose  and  I  was 
pleased  to  send  him  to  another  clinic. 

Case  .3. — J.  O..  aged  37.  came  to  the  hospital  complaining 
of  nasal  stenosis.  Examination  of  his  larynx  showed  uni- 
lateral abductor  palsy  without  subjective  laryngeal  svmptoms. 
In  three  weeks  bilateral  paralysis  ensued  and  he  entered  hos- 
pital for  treatment.  During  his  two  weeks  in  hospital  his 
inspiratory  stridor  was  such  a?  to  necessitate  constant  prepara- 
tion for  tracheotomy,  but  in  that  time  the  cords  relaxed  and 
breathing  became  easier.  In  four  months  later  typical  ataxic 
symptoms  were  in  evidence.  In  this  case  I  have  the  exact 
data,  having  lectured  on  it  and  exhibited  the  patient  to 
students  at  the  clinic  12  years  ago.  I  retained  an  extract  of 
the  lecture.  On  reviewing  this  lecture  1  notice  that  many 
facts  then  referred  to  as  bearing  on  laryngeal  paralysis  were 
quoted  in  the  symposium  upon  this  subject  at  the  Annual 
Meeting  of  the  .American  Laryngological  Association  in  May, 
1908,  whch  goes  to  support  Dr.  Dela van's  statement  on  that 
occasion,  viz.. — "of  late  years  not  much  has  been  advanced 
on  this  subject  and  that  little  has  not  been  illuminating."  If, 
however,  we  take  the  comparison  a  little  further  back,  the 
discoveries  and  advances  due  to  pathologry  and  bacteriology 
have  been  very  distinctly  illuminating. 

Thus  far  I  have  referred  only  to  those  cases  of  paralysis 
in  which  there  is  no  accompanying  peripheral  inflammation 
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locally,  or  at  most  only  a  small  area  of  such  around  the  ary- 
tenoids and  not  a  general  laryngitis,  but  in  estimating  the 
value  or  significence  of  cord  palsy,  unilateral  or  otherwise, 
we  have  to  bear  in  mind  other  possible  causes  of  this  phe- 
nomenon, where  both  objective  and  sensory  signs  are  very 
pronounced.  Rosenberg  (Berlin)  gives  a  record  of  three 
cases  which  he  found  very  anomalous,  and  although  due  ap- 
parently to  peripheral  conditions  they  failed  to  yield  to  suitable 
extended  treatment  and  hence  the  suspicion  of  latent  consti- 
tutional disease  was  unavoidable.  These  cases  lasted  three 
months,  eight  months  and  thirty-two  months  respectively,  and 
the  last  one  had  not  entirely  recovered  when  he  made  the 
report.  They  were  all  cases  of  unilateral  cord  paralysis  in 
conditions  of  acute  and  chronic  laryngitis,  which  is  different 
from  the  ordinary  -experience  of  laryngologists,  for  in  such 
cases  the  paralysis  is  commonly  bilateral  from  the  general 
surface  inflammation.  These  cases  were  well  worthy  of  study 
from  their  stubborn  nature  in  yielding  to  the  treatment  of  a 
specialist  of  high  standing,  and  where  the  patients  had  the 
great  advantage  of  good  social  status,  and  all  that  pertains 
to  it,  in  change  of  climate,  sea  voyage,  etc.  In  such  unusual 
cases  where  the  cure  was  unaccountably  protracted  the  natural 
tendency  would  be  to  think  of  tubercle,  syphilis  or  cancer,  but 
all  these  people  eventually  recovered  normal  cord  functions. 
Should  similar  cases  as  these  occur  in  the  out-door  clinic  of 
any  hospital,  where  the  individual  was  deprived  of  the  social 
advantages  mentioned,  the  treatment  would  have  been  still 
more  protracted,  in  all  probability.  Indeed,  the  case  would 
be  remarkable  for  possessing  sufficient  faith  in  any  physician, 
who  in  a  fractional  part  of  the  time  stated  did  not  by  his 
remedial  measures  demonstrate  the  practical  advantage  of 
continuing  under  his  care. 

CONCLUSIONS. 

The  brevity  of  this  paper  necessarily  excludes  many  other 
pathologic  causes  of  early  laryngeal  palsy,  such  as  bulbar 
lesions,  aneurism,  insular  sclerosis,  syringomyelia,  etc.,  all 
of  which,  however,  generally  have  some  accompanying  sen- 
sory signs.  The  object  of  this  article  will  be  accomplished 
if  I  succeed  in  directing  attention  to  the  great  necessity  there 
exists  for  further  and  closer  investigation  into  physiology  and 
pathology  as  applied  to  laryngeal  disorders  similar  to  these 
cited  herein.     At  the  present  day  it  is  impossible  to  interpret 
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and  foretell  the  exact  significance  of,  and  give  a  definite  prog- 
nosis in,  such  anomalous  cases  as  I  have  quoted,  and  I  think 
a  very  careful  record  should  be  kept  of  all  similar  cases  and 
reports  made  from  time  to  time  to  enlighten  us  on  what  is 
thus  far,  to  some  extent  at  least,  a  terra  incognita.  I  doubt 
if  I  would  ever  have  reported  these  few  cases  had  not  dis- 
cussion arisen  between  a  neurologist  and  myself  on  this  ques- 
tion, who  maintained  that  the  literature  on  unilateral  cord 
palsy  as  related  to  tabes  dorsalis  was  very  meager,  and  if 
my  experience  could  be  established  it  would  spell  "originality." 
Perhaps  one  reason  why  unilateral  cord  paralysis  has  sq  often 
been  attributed  to  hysteria,  when  there  did  not  exist  any  other 
discernible  lesion,  is  the  infinite  variety  of  forms  which 
hysteria  causes  in  what  we  term  "nervous''  subjects,  and  we 
may  be  inclined  to  fall  back  on  this  diagnosis  when  otherwise 
at  fault,  since  the  word  "idiopathic"  is  no  longer  tenable.  To 
prove  of  any  value  these  silent  cord  palsies  must  be  followed 
to  a  finish,  and  we  all  know  how  difficult  it  is  to  keep  patients 
under  observation  who  have  no  tangible  evidence  to  them- 
selves of  the  necessity  for  carrying  it  out.  Herein  lies  the 
chief  obstacle  to  establishing  data  in  such  cases,  and  of  course 
these  few  instances  quoted  of  the  trouble  in  question  are  com- 
paratively valueless,  for  it  requires  an  extended  series  to  prove 
any  unusual  records.  In  estimating  the  value  of  this  objective 
sign  we  must  also  remember  that  many  subjects  of  tabes  have 
had  syphilis,  some  authors  maintaining  that  the  one  disease 
entails  the  other,  or  indicates  the  other,  so  that  a  true  luetic 
palsy  may  coexist  with  tabes. 


XUI. 

NASAL   MYXOSARCOMA   IN   A   CHILD   OF   THREE 

YEARS. 

By  George  T.  Ross,  M.  D.,  D.  C.  L.   (Hon.), 

Montreal. 

Emile  Lalonde,  aged  3  years,  of  French-Canadian  parent- 
age, born  in  Montreal,  was  brought  to  the  Western  Hospital, 
with  a  history  of  obstructed  nasal  breathing  for  six  weeks 
past.  It  was  impossible  to  obtain  much  reliable  information 
from  the  parents,  who  had  not  noticed  anything  specially 
wrong  until  epistaxis  begun.  There  was  no  account  of 
injury  or  hereditary  cancer.  ChildNvas  never  ill  before  pres- 
ent complaint.  His  appearance  was  normal  except  anemia, 
not  very  pronounced.  Recently  there  was  marked  obstruc- 
tion to  nasal  breathing,  especially  at  night.  No  cough,  but 
the  voice  had  a  socalled  nasal  tone.     Epistaxis  very  frequent. 

Examination  of  the  nose  showed  right  side  practically 
normal.  In  vestibule  of  left  naris  a  greyish  yellow  mass  was 
seen,  blocking  it  entirely.  This  was  found  to  be  of  soft  con- 
sistency with  pus  covering  it.  It  was  encapsulated,  very  friable 
and  bled  at  the  slightest  touch.  No  fetid  odor  or  excoriat- 
ing surface  of  the  upper  lip. 

Operation. — Under  general  anesthesia  I  removed  the  growth 
with  forceps  scissors  and  electric  cautery.  It  was  found  dif- 
fusely attached  to  the  septum  at  the  bony  and  cartilaginous 
junction.  The  resulting  hemorrhage  was  severe,  but  easily 
controlled.  In  two  weeks  the  tumor  recurred,  but  was  much 
less  in  size.  This  recrudescence  was  controlled  by  operation 
every  two  or  three  weeks,  each  time  the  growth  being  smaller. 
After  the  fifth  operation  the  child  was  not  brought  back  to 
the  hospital. 

pathologist's  report. 

Pathological  Laboratories. 
Western  General  Hospital.  Montreal. 
Growth  from  Nasal  Septum.  13th  November,  1908. 

Baby  Lalonde. 
Material  for  examination  consisted  of  small  snippings  and 
one  or  two  round  nodules,  which  on  section  were  of  a  white 
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homc^eneous  appearance.  Microscopically  one  of  these  larger 
nodules  showed  at  one  side  a  loose  reticulum  with  some  stel- 
late and  pointed  cells,  with  here  and  there  scattered  round 
cells,  having  one  or  more  nuclei ;  the  single  nucleus  was 
often  in  a  state  of  division  and  occasional  nuclei  were  frag- 
mented. At  the  margin  there  was  a  uniform  matting  together 
of  round  cells,  having  deep  staining  single  nuclei  or  nuclei 
in  process  of  fragmentation.  The  section  gave  the  appear- 
ance of  a  myxoma  or  a  hypertrophied  nasal  mucous  mem- 
brane which  had  undergone  sarcomatous  transformation. 
Diagnosis — Myxo-Sarcoma. 

A.  G.  NiCHOLLS,  M.  A.,  M.  D., 
Associate  Professor  of  Pathology,  McGill  University, 

Remarks. — The  child's  condition  did  not  seem  to  suffer 
much  during  operative  treatment  notwithstanding  the  severe 
hemorrhage  from  time  to  time.  The  difficulty  of  treating  a 
child  of  3  years  and  keeping  the  wounds  clean  after  opera- 
tions, can  be  best  appreciated  by  those  who  have  done  it.  In 
this  case  the  mother  declined  to  allow  the  child  to  remain  in 
hospital  and  so  the  home  care  was  inefficient  and  consequently 
detrimental.  Several  specimens  were  sent  from  time  to  time 
to  the  pathologist  who  found  such  examination  confirmatory 
of  previous  opinions.  No  glandular  involvement.  Half  a 
year  after  the  last  operation  I  examined  the  little  pat  ent  and 
found  the  left  naris  normal  except  the  scar  tissue  on  the  sep- 
tum, showing  the  site  of  former  growth.  The  parents 
reported  the  child's  health  perfect. 

Price  Brown  gave  a  statistical  report  in  October,  1906,  of 
results  of  operations  in  sarcoma  of  the  nose  by  various  meth- 
ods generally  adopted  and  these  were  collated  from  many 
authors  whose  records  were  thought  worthy  of  citation.  He 
ff>iiii<l  that  operators  who  had  as  many  as  20  cases  did  not 
tr"ii!)le  to  keep  records  of  them,  being  impressed  with  the 
hopelessness  of  the  disease  in  question.  The  summary  of  the 
work  referred  to,  whether  operations  were  done  internally  or 
externally,  in  which  patients  were  observed  until  final  results 
were  obtained,  was  that  out  of  51  cases  27  per  cent  recovered 
after  operations  of  whatever  kind.  After  intranasal  work, 
however,  it  was  noticed  that  the  recoveries  were  31  per  cent 
as  against  24  per  cent  after  the  extranasal  method,  while  some 
cases  had  to  be  done  both  ways.     Brown's  personal  record  of 
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4  cases  were  all  treated  by  intranasal  electric  cautery,  and 
while  three  recovered  perfectly,  the  fourth  died  of  sepsis. 

Although  the  results  in  nasal  sarcoma  are  usually  very  fatal 
and  recoveries  after  operation  constitute  a  very  small  propor- 
tion, yet  in  this  case  the  early  destruction  of  the  growth  may 
tend  to  more  favorable  outlook,  even  if  this  is  offset  by  the 
disease  manifesting  itself  at  such  a  tender  age.  Some  authors 
maintain  that  more  than  half  of  these  cases  are  fatal  ultimately 
no  matter  how  they  are  treated. 


XLIII. 

AUR.\L  COMPLICATIONS  IN  THE  EXANTHEMATA. 

By  Charles  R.  C.  Borden,  M.  D., 

Boston. 

In  the  minds  of  the  profession  at  large,  diphtheria  is  re- 
garded as  the  first  of  the  three  contagious  diseases  developing 
aural  complications,  scarlet  fever  next  in  frequency,  and 
measles  last  and  least.  As  a  matter  of  fact,  measles  is  first, 
scarlet  fever  second,  and  diphtheria  is  low  in  the  percentage 
of  ears  involved.  Statistics  vary  somewhat  with  the  different 
writers,  but  all  agree  with  the  foregoing  statement  of  relative 
frequency. 

In  the  Boston  City  Hospital  Dr.  McCollom^  reports  24  per 
cent  in  measles  and  18  per  cent  in  scarlet  fever.  Downie  of 
Glasgow*,  reports  26.1  per  cent  in  measles  and  only  12  per 
cent  in  scarlet  fever.  Caiger'  reports  11  per  cent  in  4,015 
scarlet  fever  cases;  Burkardt*  33  per  cent  and  Finlayson''  10 
per  cent  in  4,339  cases  of  scarlet  fever.  In  a  series  of  cases 
observed  by  the  writer,  but  1.3  per  cent  developed  aural  com- 
plications in  diphtheria.  Thus  will  be  noticed  the  striking 
difference  between  the  three  diseases. 

Naturally,  more  complications  will  arise  in  severe  infections, 
in  septic  cases,  and  in  those  having  especially  acute  throat  or 
nose  symptoms.  Bronchopneumonia,  a  common  complica- 
tion of  the  eruptive  diseases,  causes  not  only  middle  ear  in- 
flammations, but  many  mastoids  as  well,  and  profuse  nasal 
discharges,  so  common  in  these  diseases,  are  particular  enemies 
of  the  ear. 

No  hard  and  fast  rule  may  be  given  as  to  the  time  of  onset. 
But  in  a  general  way  it  may  be  said  that  in  diphtheria  and 
measles,  the  complications  usually  occur  soon  after  the  acute 
symptoms  have  developed.  This  is  particularly  true  of 
measles.  But  in  scarlet  fever,  middle  ear  infections  may  be 
expected  any  time,  from  the  first  to  the  last  day;  more  fre- 
quently late  in  the  period  rather  than  early.  Many  cases  are 
seen  in  the  Boston  City  Hospital  from  forty  to  one  hundred 
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days  after  admission.  Of  course  the  complications  may  arise 
at  any  time  and  do  so  in  each  of  the  three  diseases  with  suffi- 
cient regularity  to  prevent  any  special  rule  being  made.  But 
in  a  larger  number  of  cases,  the  general  course  will  agree 
with  the  above  statements. 

The  course  of  the  complications  ranges  over  a  wide  area. 
Beginning  with  the  slight  earache  or  simple  deafness,  they 
occasionally  extend  to  acute  mastoiditis  with  alarming  com- 
plications. At  the  onset  there  is  no  means  of  knowing  to 
what  extent  they  may  progress ;  consequently  it  is  the  duty 
of  the  attending  physician  to  exert  his  greatest  skill  in  each 
and  every  case. 

Diagnosis  to  skilled  aurists  is  usually  easy.  It  sometimes 
happens,  however,  a  case  is  seen  which  is  exceedingly  hard 
to  diagnose,  and  will  cause  considerable  anxiety  before  the 
true  nature  of  the  condition  is  decided. 

In  my  experience,  more  obscure  cases  of  mastoiditis  have 
developed  in  diphtheria  than  in  either  of  the  other  two  dis- 
eases. As  a  rule,  mastoid  involvement  in  diphtheria  is  less 
active  in  its  symptoms  and  less  typical  in  a  general  way. 

In  scarlet  fever  and  measles,  the  usual  pressure  symptoms 
are  prominent  and  unmistakable,  and  upon  operation,  free 
pus  is  found  in  quantity.  In  diphtheria,  not  only  are  the 
symptoms  less  active,  but  in  some  cases,  on  operation,  pus  is 
usually  small  in  amount  and  occasionally  is  not  found  at  all. 
I  have  seen  several  cases  in  this  disease,  in  which  diagnosis 
was  made  entirely  by  exclusion,  no  typical  symptoms  being 
present.  On  operation  no  pus  was  found,  yet  recovery  was 
complete  and  rapid,  the  lesion  being  probably  an  infective 
osteitis. 

The  ordinary  course  of  the  aural  complications,  is  to  develop 
a  simple  middle  ear  inflammation,  to  rupture  spontaneously, 
to  discharge  serum,  sero-pus,  or  thick  creamy  pus ;  to  persist 
from  a  day  or  two  up  to  several  weeks,  and  to  heal  without 
further  trouble. 

Were  this  all  that  might  take  place,  little  or  no  harm  would 
result.  Unfortunately,  many  cases  fail  to  be  arrested  in  the 
acute  stage,  but  pass  on  into  a  chronic  process,  which  occa- 
sionally persists  for  a  lifetime. 

In  measles,  mastoiditis  usually  develops  soon  after  the  acute 
stages  of  the  disease  are  present.  In  scarlet  fever  and  diph- 
theria, especially  in  scarlet  fever,  it  frequently  arises  after 
pita!  many  mastoids  have  developed  from  three  to  ten  weeks 
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the  discharge  has  become  chronic.  In  the  Boston  City  Hos- 
after  admission,  and  it  is  the  rule  rather  than  the  exception 
for  them  to  arise  late  in  the  diseases  of  scarlet  fever  and 
diphtheria. 

In  both  children  and  adults,  aural  symptoms  differ  some- 
what from  those  of  other  causes,  a  very  prominent  and 
striking  difference  being  the  absence  of  pain.  Perhaps  80 
per  cent  of  the  children  seldom  complain  of  this  symptom. 
The  majority  of  cases  show  the  first  evidence  of  middle  ear 
complication  by  a  spontaneous  rupture  of  the  drum  membrane 
together  with  a  discharge  more  or  less  profuse  in  amount. 
At  times  the  first  symptom  will  be  a  sudden  rise  in  tempera- 
ture, with  no  apparent  cause.  Inspection  will  show  a  bulging 
drum  membrane  of  a  grayish  red  color.  Even  with  a  marked 
bulging  of  the  tympanic  membrane,  pain  is  frequently  absent. 
Incision  of  the  drum  membrane  in  this  case  quickly  restores 
the  temperature  to  normal.  In  adults,  pain  is  more  frequently 
observed,  but  cases  are  often  seen  with  bulging  drum  mem- 
branes and  elevated  temperature  who  have  little  or  no  distress 
from  pain.  As  a  rule,  when  pain  is  present,  it  is  by  no  means 
as  severe  as  in  cases  of  acute  otitis  from  grippe,  pneumonia, 
etc. 

In  nearly  every  case  seen  by  the  writer,  spontaneous  rup- 
ture takes  place  near  the  same  location.  This  is  a  spot  near 
the  lower  margin  of  the  membrane,  immediately  below  or  a 
little  behind  the  umbo.  The  writer  has  seen  few  cases  rup- 
ture far  from  this  location.  This  is  a  very  fortunate  circum- 
stance, and  doubtless  explains  why  so  many  cases  recover  in 
spite  of  the  absence  of  scientific  treatment.  The  character 
of  the  discharge  varies  in  the  different  diseases.  It  usually 
begins  with  a  thin  serous  fluid,  sometimes  tinged  with  blood. 
A  few  cases  continue  so  for  a  few  days  and  cease.  The  ordi- 
nary course,  however,  is  to  soon  change  to  creamy  pus  and 
continue  for  a  week  or  two,  gradually  becoming  less  and  less, 
until  dr}'.  Diphtheria  as  a  rule,  causes  a  thicker  discharge  and 
less  in  quantity,  than  the  other  two  diseases.  By  all  means  the 
most  characteristic  discharge  is  seen  in  measles.  In  practi- 
cally every  case  there  is  a  profuse,  brownish-white  fluid  with 
less  of  the  creamy  nature  of  pus.  The  amount  is  usually 
tremendous,  and  it  causes  more  destruction  of  the  membrane 
than  any  other  aural  discharge. 

In  my  opinion,  when  such  a  condition  exists,  and  daily  in- 
^I^ction  shows  the  perforation  in  the  drum  membrane  rapidly 
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becoming  larger,  a  mastoid  operation  should  be  done  at  once, 
without  waiting  for  other  symptoms,  in  order  to  save  the 
hearing  apparatus  from  further  injury.  I  have  performed 
this  operation  a  number  of  times  for  this  condition,  and  have 
never  failed  to  find  the  mastoid  cavity  filled  with  pus  and  soft 
granulations. 

In  many  cases  the  discharge. will  be  great  in  amount,  yet 
inspection  of  the  drum  membranes  will  fail  to  show  any  red- 
ness or  bulging  of  that  organ.  Such  cases  usually  heal  with- 
out any  special  difficulty.  Other  cases,  however,  will  show 
redness  and  bulging,  and  offer  great  difficulty  to  recovery  and 
a  greater  menace  to  future  hearing.  Frequent  incisions  are 
sometimes  called  for  and  much  good  accomplished  thereby. 
As  a  rule,  however,  when  frequent  opening  of  the  membrana 
tympani  is  demanded  in  a  case,  a  mastoid  operation  should 
be  seriously  considered,  with  a  view  to  establish  drainage 
backwards  through  that  bone.  Pus  from  the  middle  ear  is 
frequently  kept  active  by  profuse  nasal  and  nasopharyngeal 
secretions,  and  will  persist  as  long  as  this  cause  is  present. 
I  have  frequently  performed  adenoid  operations  for  the  relief 
of  both  conditions  in  scarlet  fever  and  measles,  with  most 
gratifying  results. 

An  adenoid  operation  during  one  of  the  infectious  diseases 
would  seem  at  first  strongly  contraindicated.  It  may  be  done, 
however,  when  necessity  demands,  and  splendid  results  follow 
in  scarlet  fever  and  measles.  This  does  not  apply  to  diph- 
theria, however,  as  dangerous  sequelae  have  followed  the  pro- 
cedure in  this  disease. 

Sudden  rises  in  temperature  in  the  exanthemata,  without 
apparent  cause,  are  usually  due  to  ear  complications.  In- 
spection shows  a  bulging  membrane,  the  color  and  appear- 
ance of  which  are  quite  different  from  the  ordinary  acute 
ear.  The  color  is  a  grayish  red  and  not  the  deeper  red  usually 
seen.  The  bulging  assumes  a  flattened  condition  extending 
over  the  entire  surface,  also  quite  different  from  the  ordinary, 
and  is  characteristic  in  a  way  of  the  exanthemata.  When  in- 
cision is  performed  on  this  drumhead,  a  distinct  feeling  of 
resistance  to  the  knife  is  encountered,  giving  a  thick,  porky 
sensation.  This  thickened,  infiltrated  condition  of  the  mem- 
brane undoubtedly  accounts  for  the  color,  flattened  appear- 
ance, and  absence  of  pain. 

The  temperature  seldom  remains  elevated  after  good  drain- 
age becomes  established. 
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Except  in  diphtheria,  acute  mastoiditis  is  usually  prominent 
and  unmistakable. 

The  absence  of  pain  is  frequently  noted,  and  in  children  it 
is  not  the  first  symptom  to  excite  attention.  In  many  cases, 
in  young  children,  the  first  evidence  of  trouble  is  a  sudden 
marked  bulging  forward  of  the  auricle,  together  with  edema 
and  swelling  over  the  mastoid.  Tenderness  is  present  on 
pressure  over  the  swelling,  and  within  the  canal  are  found 
the  typical  mastoid  symptoms. 

One  of  the  most  striking  features  of  aural  work  in  the 
exanthemata,  is  the  alarming  frequency  of  mastoiditis  in  adult 
measles  cases. 

Dr.  David  N.  Blakely*  has  published  valuable  statistics  on 
this  subject.  In  a  series  of  341  patients  ill  with  measles,  he 
reports  that  14.96  per  cent  developed  middle  ear  inflammation. 
Of  this  number  11.76  per  cent  of  the  cases  having  discharging 
ears  came  to  a  mastoid  operation.  Of  the  6  patients  having 
mastoid  operations,  five  of  them  were  in  adults.  The  sixth 
occurred  as  a  secondary  operation  in  a  child  who  had  pre- 
viously been  operated  on  in  another  institution  before  admis- 
sion to  the  Boston  City  Hospital.  He  further  states  that  in 
81  adult  scarlet  fever  patients,  not  one  had  middle  ear  in- 
volvement of  any  kind. 

In  two  series  of  mastoid  operations  of  my  own,  44.44  per 
cent  and  over  50  per  cent  occurred  in  adult  patients  having 
measles.  In  these  two  series  of  cases  no  mastoid  operation 
occurred  in  adults  ill  with  scarlet  fever. 

Adult  scarlet  fever  patients  occasionally  develop  middle  ear 
inflammation,  but  mastoiditis  among  them  is  comparatively 
rare. 

Thu  .  'i  be  seen  that  in  measles,  adults  are  in  consider- 
able danger  from  mastoiditis,  while  in  scarlet  fever  the  danger 
is  comparatively  slight,  even  with  middle  ear  inflammation 
present. 

In  conclusion  I  wish  to  emphasize  the  following  points: 

(1).  In  scarlet  fever,  children  are  quite  liable  to  middle 
ear  inflammation  which  may  or  may  not  involve  the  mastoid 
cells.     Adults  are  much  less  so,  and  rarely  have  mastoiditis. 

(2).  In  measles  both  adults  and  children  are  very  sus- 
ceptible to  middle  ear  involvements  and  adults  are  especially 
in  danger  of  mastoiditis. 

(3).  In  cases  where  there  is  a  tremendous  aural  discharge 
present  for  more  than  two  or  three  weeks,  the  mastoid  opera- 
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tion  should  be  seriously  considered  as  a  means  of  providing 
drainage,  other  than  through  a  small  pin  hole  perforation  in 
the  delicate  membrana  tympani. 

(4).  Occasionally  a  case  will  arise,  in  which  the  diagnosis 
may  be  difficult.  If,  after  carefully  ruling  out  every  other 
possible  cause  by  exclusion  and  the  mastoid  remains  in  doubt , 
if  the  symptoms  of  the  patient  are  at  all  serious,  operate.  The 
danger  is  greatest  from  waiting. 

(5).  If  after  the  acute  symptoms  of  scarlet  fever  and 
measles  have  subsided,  pus  in  the  middle  ear  is  kept  active 
by  profuse  nasal  or  nasopharyngeal  discharges,  examine  the 
patient  for  adenoids.  If  the  growths  are  present  remove  them 
thoroughly.  This  procedure  in  the  course  of  diphtheria,  how- 
ever, is  questionable. 

(6).  General  practitioners  should  regard  aural  discharge 
as  a  menace  to  hearing,  and  occasionally  to  life,  and  not  as  a 
more  or  less  common  complication  without  special  importance. 
In  a  series  of  1164  cases  previously  reported  by  the  author^ 
in  children  up  to  16  years  of  age,  having  aural  diseases,  31.6 
per  cent  had  chronic  purulent  otitis  media  of  long  standing. 
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XLIV. 
NASAL  TUBERCULOSIS— A  CASE  AND  REMARKS. 
I^   \\ .  Scott  Rbnner,  M.  D., 
Buffalo. 

The  patient,  whose  case  I  am  about  to  report,  was  a  robust, 
healthy  looking  woman.  28  years  of  age  and  weighing  180 
pounds.  She  came  to  consult  me  on  April  16th,  1908,  from 
a  remote  country  district  of  western  New  York. 

She  complained  of  complete  obstruction  of  both  nostrils, 
which  gave  her  great  discomfort  in  breathing,  interfered  with 
her  sleeping  and  produced  a  characteristic  intonation  of  the 
voice.  She  stated  that  this  condition  had  been  coming  on 
gradually  for  several  months  and  was  accompanied  by  a  pro- 
fuse malodorous  discharge. 

Upon  examination  I  found  both  nasal  fossae  completely 
obstructed  by  a  pyriform  tumor  occupying  the  position  of  the 
nasal  septum.  My  first  impression  was  that  the  tumor  was 
probably  an  abscess  of  the  nasal  septum,  but  closer  examina- 
tion revealed  the  fact  that  the  side  of  the  tumor  encroaching 
upon  the  lumen  of  the  left  nasal  fossa,  was  a  marked  deflec- 
tion of  the  septum  to  that  side,  and  that  the  mucous  membrane 
covering  it  was  normal  in  character  and  directly  in  contact 
with  the  cartilaginous  portion  of  the  septum,  where  it  be- 
longed. The  projection  into  the  right  nostril  was  a  dark  red 
and  somewhat  lobulated  tumor,  completely  filling  the  fossa, 
whose  surface  had  been  more  or  less  altered  in  appearance 
by  two  or  three  lines  oi  electric  cauterization.  The  tumor 
was  elastic  in  character,  not  dense. 

I  made  a  provisional  diagnosis  of  sarcoma,  removed  a  speci- 
men for  microscopic  examination,  prescribed  a  placebo  and 
requested  the  patient  to  return  in  about  a  week.  The  path- 
ologist, Dr.  Charles  Bentz,  of  the  University  of  Buffalo, 
returned  a  report  of  his  examination,  stating  that  the  timior 
was  a  characteristic  tuberculous  growth  containing  g^ant  cells, 
etc.,  and  that  he  had  discovered  tubercle  bacilli  in  several  of 
the  microscopic  slides  from  the  specimen. 

When  the  patient  next  visited  me  I  removed  the  growth 


572  W.  SCOTT  RENNER. 

piecemeal,  with  snare  and  curette,  until  I  reached  the  under- 
lying cartilage  and  healthy  mucous  membrane,  posteriorly 
and  at  the  suture  between  the  bony  and  the  cartilaginous  por- 
tion of  the  septum.  When  I  had,  in  this  manner,  removed 
the  growth  from  the  septum,  I  discovered  that  the  anterior 
portion  of  the  lower  turbinate  of  the  same  side  was  indurated 
and  superficially  ulcerated.  The  floor  between  the  two  tumors 
was  likewise  ulcerated. 

The  following  day  I  removed  most  of  the  anterior  portion 
of  the  inferior  turbinate,  with  scissors  and  forceps,  until 
no  more  evidence  of  disease  was  discernible.  At  this  and  at 
subsequent  visits  I  thoroughly  cauterized  the  wound  surface, 
on  both  the  septum  and  the  outer  nasal  wall,  with  lactic  acid. 
I  also  cauterized  the  edges  of  the  wound,  where  the  mucous 
membrane  appeared  normal,  with  an  electric  cautery.  The 
wound  surfaces  were  kept  separate  by  packing  with  iodoform 
gauze  until  the  wounds  had  healed. 

This  patient  has  a  good  family  history,  free  from  tubercu- 
losis. She  has  an  old  scar  in  the  cervical  region,  and  gives 
a  history  of  glandular  abscess  in  childhood.  She  has  four 
children,  one  of  whom,  she  says,  has  "lung  trouble."  But  I 
have  never  had  an  opportunity  to  examine  this  child. 

I  referred  the  patient  to  Dr.  De  Lancey  Rochester,  of  Buf- 
falo, for  an  examination  of  her  chest.  He  reports  as  follows : 
"I  find  no  disease  of  the  lungs  here.  Heart  is  not  very  strong. 
There  is  history  of  old  gland  abscess  in  the  neck,"  etc. 

'At  no  time,  while  under  my  care,  did  the  patient  have  any 
rise  of  temperature.  Since  her  recovery  from  the  local  lesion 
it  has  been  impossible  to  carry  out  any  systematic  treatment 
of  the  case.  However,  I  prescribed  potassium  iodide  and 
recommended  tonics  and  out-of-door  life.  Had  she  been  able 
to  visit  the  city  from  time  to  time  I  should  have  instituted 
tuberculin  treatment.* 

Whether  this  should  be  considered  a  primary  infection  of 
the  individual  is  questionable.  As  already  mentioned,  she 
has  an  old  scar,  on  the  neck,  of  a  lesion  which  was  probably 
active  twenty  years  ago  and  may,  or  may  not,  have  been 
tubercular.  The  nasal  infection,  I  should  judge,  commenced 
as  a  tuberculoma  of  the  nasal  septum  and  subsequently  in- 
fected the  lower  turbinate.  The  infection  may  have  started 
as  a  "contact  infection"  of  an  erosion  of  the  concave  cartilag- 

•Thls  case  was  seen  by  the  author  on  May  28,  1909,  when  no 
evidence  of  a  return  of  the  lesion  could  be  detected. 
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inous  portion  of  the  septum,  and  not  by  secretion  from  the 
patient's  lungs.  Or,  she  may  have  been  infected  by  the  secre- 
tions from  her  own  child,  seven  years  old,  who  may  have 
tuberculosis. 

This  is  reported  as  a  typical  case  of  nasal  tuberculosis, 
which  usually  commences  in  the  cartilaginous  portion  of  the 
nasal  septum,  as  a  tuberculoma.  The  usual  classification  of 
the  various  forms  of  nasal  tuberculosis  is  that  suggested  by 
Gerber  in  Heymann's  Handbook  and  adopted  by  Prof.  Gleits- 
mann  in  his  report  at  Vienna  last  year.  It  includes  tubercu- 
lous ulcer,  diffuse  infiltration,  tuberculoma  and  lupus.  A 
simpler  division  is :  true  tuberculosis  of  the  nasal  mucous 
membrane  and  lupus  of  the  nasal  mucous  membrane. 

Tuberculous  infiltration  and  tuberculoma  are  identical  in 
character.  The  latter  is  simply  a  greater  elevation  of  the 
diseased  tissue  above  the  surface  attacked  by  the  infection. 
Both  of  these  undergo  some  ulceration  in  time.  These  two 
forms  are  supposed  to  be  primary  in  character,  and  differ, 
in  this  respect,  from  the  tuberculous  ulcer  of  the  nasal  mucous 
membrane,  which  is  a  secondary  infection. 

Although  tuberculosis  of  the  nose  is  a  comparatively  rare 
disease,  a  sufficient  number  of  cases  has  been  reported,  and 
critically  studied,  during  the  past  fifteen  years,  to  establish 
their  clinical  characteristics  and  etiological  factors.  Up  to 
the  time  that  Prof.  Chiari  wrote  his  paper,  in  1894,  on  "Tuber- 
culoma of  the  Nasal  Septum,"  only  twenty-one  cases,  includ- 
ing six  of  his  own,  had  been  reported.  Since  that  time  the 
number  of  cases  reported  has  rapidly  increased  and  exhaustive 
articles  have  been  written  upon  the  subject  by  Gerber,  Pasch, 
Caboche,  Gerst,  Katz  and  others. 

Authors  who  come  into  contact  principally  with  cases  of 
pulmonary  tuberculosis,  have,  with  very  few  exceptions,  con- 
tributed very  little  to  the  literature  on  this  subject;  and  the 
cases  which  they  have  reported  have  been  those  of  simple 
ulceration  without  any  perceptible  proliferation  of  tissue.  This 
is  the  form  of  tuberculosis  which  occurs  in  the  nose  in  ad- 
vanced pulmonary  conditions  which  is  like  that  found  in  the 
pharynx  in  advanced  phthisis.  For  instance.  Karl  von  Ruck, 
in  his  report  on  the  treatment  of  pulmonary  tuberculosis,  in 
1903-04,  cited  eight  cases,  and,  in  his  report  of  1905-06,  he 
reported  six  cases,  all  of  which  were  ulcerative  in  character. 
Caboche  states  that  of  twenty  cases  of  tuberculous  ulcers  of 
the  nasal  mucous  membrane,  which  he  collected   from  the 
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literature,  eighteen  appeared  as  the  ultimate  manifestation  of 
pulmonary  phthisis. 

The  poliferative  form  of  nasal  tuberculosis  is  considered  to 
be  primary,  and  most  of  its  characteristics  are  illustrated  by 
the  history  of  the  case  just  cited.  It  occurs,  usually,  in  people 
of  robust  health  who  have  no  other  active  tubercular  lesions, 
although  evidences  of  latent  tuberculosis  may  be  found  in 
other  organs.  For  instance,  the  patient  whose  case  I  have 
been  considering  has  a  scar  on  her  neck,  and  may  also  have 
some  undiscovered  latent  pulmonary  lesion. 

The  tuberculous  tumor,  or  tuberculoma,  is  of  the  type  of 
so-called  primary  infection  of  the  nasal  septum.  Its  presence 
is  discovered  by  the  symptoms  of  nasal  obstruction.  Exami- 
nation, in  such  cases,  reveals  a  tumor  of  variable  size,  starting 
from  the  typical  spot  on  the  cartilaginous  portion  of  the  nasal 
septum  and  varying  in  color,  according  to  its  vascularity, 
from  gray  or  pale  red,  to  dark  red.  This  description  may 
also  apply  to  any  tumor  of  the  nasal  septum.  Tuberculoma, 
when  not  removed,  may,  in  time,  undergo  coagulation  necrosis 
and,  possibly,  become  an  ulcer.  The  process  usually  com- 
mences on  the  cartilaginous  septum,  and  other  tuberculous 
lesions  in  the  nose  are  the  result  of  infection  from  it,  by  con- 
tact and  continuity  of  surface;  it  may  thus  extend  to  the  floor 
of  the  nose,  the  turbinals,  the  ethmoid,  frontal  and  maxillary 
sinuses.  Infection  may  start  in  other  parts  of  the  nose,  but 
rarely.  It  may  also  occur  on  the  vomer  and  extend  through 
the  nasal  duct  to  the  conjunctiva. 

Caboche  claims  that  all  primary  infections  of  the  nasal 
septum  are  lupic  in  character ;  and  that  twenty-nine  out  of 
forty-four  cases  of  tuberculoma  of  the  nasal  septum,  which 
he  collected  from  the  literature,  were  undoubtedly  lupus;  and 
of  twenty-one  observations  of  tuberculous  infiltration  of  the 
nasal  mucosa,  only  four  are  probably  lupus;  all  the  others, 
seventeen  in  number,  are  absolutely  lupus.  He  sums  up  by 
saying:  "There  are  only  two  forms  of  nasal  tuberculosis: 
miliary  tuberculosis  and  lupus,  which  comprises  tubercular 
tumors  and  the  majority  of  tuberculous  granulations." 

Lupus  of  the  nasal  mucous  membrane  has  all  the  histologic 
characteristics  of  other  forms  of  nasal  turberculosis  and  is  dis- 
tinguishable only  by  the  clinical  manifestations.  Many 
authors  believe  that  lupus  of  the  face  always  commences  in 
an  internasal  lesion  from  an  infection  of  the  nasal  mucosa, 
and  that  as  the  lesion  produces  no  symptoms  until  the  skin 
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is  attacked,  it  is  first  seen  by  the  dermatologist  who  rarely 
pays  much  attention  to  the  interior  of  the  nose  until  destruc- 
tion takes  place. 

The  difference  between  primary  tuberculosis  and  lupus  is 
not  always  acknowledged  by  others  than  dermatologists. 
Much  that  is  claimed  to  be  lupus  by  some  is  called  tubercu- 
losis by  others.  Hajek.  Michelson  and  Zarnico  have  entirely 
given  up  the  classification  into  nasal  tuberculosis  and  nasal 
lupus,  and  speak  only  of  nasal  tuberculosis.  As  we  have  al- 
ready seen,  Caboche  and  others  claim  that  all  primary  inter- 
nasal  tuberculosis  is  lupic  in  character;  while,  on  the  other 
hand.  Moritz  Schmidt,  and  many  other  authors,  devote  a 
seperate  chapter  to  lupus  of  the  upper  air  passages. 

Primary  infection  of  the  nasal  mucous  membrane  is  more 
rare  than  one  would  expect  from  its  location,  because  the  nose 
is  protected  by  weapons  of  defense  in  the  ciliary  epithelium 
of  the  mucous  membrane  and  the  bactericidal  qualities  of 
the  normal  nasal  secretion.  Tubercle  bacilli,  and  other  patho- 
genic germs,  have  been  found  in  the  nasal  cavities  of  healthy 
people  by  many  investigators,  especially  in  people,  such  as 
nurses  and  attendants,  associated  with  tuberculous  patients. 
Inoculation  may  then  occur  through  defects  in  the  epithelium, 
through  excoriations  and  erosions.  This  part  of  the  nose  is 
also  subject  to  the  insults  of  the  scratching  finger  and  to  the 
use  of  the  soiled  handkerchief  of  some  infected  person.  As 
has  already  been  stated,  the  tuberculous  ulcer  is  a  secondary 
infection  in  patients  with  pulmonary  phthisis. 

Some  authors  claim  that  all  nasal  tuberculosis  is  a  secondary 
ascending  disease ;  yet  some,  on  the  other  hand,  assert  that 
every  case  of  facial  lupus  has  its  origin  in  the  nasal  mucosa. 
Many  cases  that  are  apparently  primary  in  origin,  are,  in 
reality,  secondary  to  some  latent  lesion  in  the  lungs,  or  some 
other  organ,  which  cannot  be  recognized  by  any  means  of 
physical  diagnosis.  Consequently,  it  is  almost  impossible, 
during  life,  to  make  an  absolute  diagnosis  of  primary  infec- 
tion, for  we  know  how  often  latent  tubercular  lesions  are 
found  postmortem.  X-ray  examination  of  the  lungs  is  now 
being  practiced  and  will  probably  bring  to  light  many  undis- 
covered lesions. 

The  tubercular  nasal  ulcer  is  usually  easily  diagnosed  from 
its  characteristic  appearance  and  from  its  association  with 
pulmonary  phthisis.  The  proliferative  form  can  be  abso- 
lutely diagnosed  from  histologic  findings  only.     It  is  usually 
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unaccompanied  by  pain  or  fever.  The  diffuse  infiltration  may 
resemble  a  specific  infiltration,  which  is  differentiated  by  the 
therapeutic  test,  although  the  two  diseases  may  coexist. 

Tuberculoma  is  not  apt  to  be  mistaken  for  syphilis.  Syphilis 
rarely  produces  as  large  a  tumor  as  tuberculosis.  The  tuber- 
cular tumor  may  be  confounded,  until  examined  histologically, 
with  papilloma,  fibroma  and  sarcoma.  Onodi,  for  instance, 
diagnosed  a  case  as  carcinoma  of  the  nasal  septum,  from  the 
clinical  picture  and  the  microscopic  examination  of  an  excised 
portion.  After  radical  removal  of  the  tumor,  it  proved  to  be 
a  tuberculoma.  Pasch  and  Gerst  describe  cases  of  infiltration 
of  the  nasal  mucous  membrane,  which  are  not  distinguishable 
from  true  hypertrophy  of  that  membrane,  producing  neither 
defects  nor  prominences,  as  illustrative  of  this  condition.  Gerst 
describes,  among  others,  a  case  of  a  woman  fifty-eight  years 
old,  whose  right  lower  turbinate  was  uniformly  enlarged, 
posterior  extremity  much  enlarged  with  irregular  surface  and 
dark  red  in  color.  This  turbinate  only  partially  collapsed 
on  application  of  cocain  and  adrenalin,  the  posterior  extremity 
remaining  unchanged.  The  anterior  part  only  partially  col- 
lapsed and  was  anemic,  showing  dark  red  colored  spots  promi- 
nent and  circumscribed.  The  left  lower  turbinate  also  ap- 
peared hypertrophied  without  the  posterior  extremity  being 
especially  enlarged,  and  it  reacted  pretty  uniformly  to  the 
cocain  and  adrenalin.  After  that  the  rniddle  turbinates  were 
visible  and  unchanged, — septal  mucous  membrane  normal.  The 
excised  posterior  extremity  of  the  right  turbinate  was  found 
to  be  tubercular.  After  discovering  this,  the  left  lower  tur- 
binate, and  the  mucous  membrane  on  both  sides  of  the  sep- 
tum, were  removed  and  found  to  bd  tubercular.  The  only 
rhinoscopic  changes  were  in  the  right  lower  turbinate,  yet, 
the  nasal  mucous  membrane  was  found  to  be  extensively 
tubercular. 

In  conclusion  and  by  way  of  summary  I  would  say  that, 
clinically,  nasal  tuberculosis  may  be  divided  into  three  classes : 

First.  The  tuberculous  ulcer,  occurring  in  advanced 
phthisis,  which  is  usually  discovered  by  the  specialist  in  that 
line  who  adds  to  his  pulmonary  examination  a  systematic 
inspection  of  the  upper  air  passages,  as  was  cited  in  the  case 
of  von  Ruck,  who  reported  fourteen  ulcerations  of  the  nasal 
mucosa  in  five  hundred  and  fifty-four  cases  of  pulmonary 
tuberculosis. 

Second.     The  tuberculous  tumor  and  infiltration,  for  which 
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the  patient  consults  the  rhinologist  for  nasal  obstruction. 

Thirdly.  Lupus,  cases  of  which  are  usually  diagnosed  by 
the  dermatologfist  after  the  tubercular  lesion  of  the  mucosa 
has  extended  to  the  skin  of  the  nose  and  face. 

The  last  two  are  primary  in  origin  and  are  more  accurately 
termed  tuberculosis,  rather  than  lupus.  In  my  opinion,  the 
term  "lupus"  could,  with  impunity,  be  dropped  from  our 
nomenclature. 
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XLV. 

SOME    OBSERVATIONS    UPON    THE    COMPLETE 

EXTIRPATION  OF  THE  DISEASED  FAUCIAL 

TONSIL. 

By  Joseph  S.  Gibb,  M.  D., 

PlIILADEr.PHIA. 

A  series  of  100  cases  of  tonsillectomy  in  an  institution  in 
which  the  comforts  and  care  of  a  private  home  were  thrown 
around  the  patient  gave  an  admirable  opportunity  for  the 
observat'on  of  the  after-effects  of  this  operation  and  also  for 
contrasting  it  with  previous  operations  _of  tonsillotomy  in  the 
same  institution. 

This  institution,  the  Girard  College  of  Philadelphia,  admits 
the  pupils  at  the  age  of  6  years — and  they  remain  until  they 
are  18  years.  The  boys  are  given  a  good  education  and  it  is 
the  policy  of  the  management  to  provide  as  nearly  as  is  pos- 
sible a  home  life  for  them.  Under  the  will  of  Stephen  Girard, 
the  founder,  boys  who  are  orphans  or  half  orphans  (having 
lost  a  father)  are  eligible. 

Before  admission,  the  applicant  must  pass  a  physical  ex- 
amination, which  includes  an  examination  of  the  nose,  naso- 
pharynx and  pharynx.  Cases  which  are  believed  to  be  af- 
fected with  disease  of  the  latter  parts  are  set  aside  by  the 
resident  physician  for  a  subsequent  examination  by  myself. 
So  that  the  cases  selected  for  operation  are  typically  healthy 
boys,  save  for  the  secondary  conditions  engendered  by  mouth 
breathing. 

Incidentally  a  fair  idea  of  the  prevalence  of  tonsillar  and 
adenoid  hypertrophies  among  this  class  of  patients  is  obtained 
by  this  rigid  entrance  physical  examination.  In  a  recent  class 
of  applicants  in  102  boys,  36  were  found  to  have  either  hyper- 
trophied  tonsils  or  adenoids  or  both.  Only  those  cases  were 
classed  as  necessitating  operation  in  which  (1)  the  tonsils 
were  so  large  as  to  be  evident  to  a  casual  observer.  (2) 
Those  in  whom  the  tonsils  were  buried  and  covered  by  the 
pillars.  (3)  Those  in  whom  the  crypts  and  surrounding  parts 
gave  evidence  of  attacks  of  tonsillitis. 
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Of  the  100  cases  \^hich  serve  as  a  basis  for  these  observa- 
tions, 65  were  operated  within  one  week,  so  that  they  were  all 
in  the  infirmary  at  or  about  the  same  time — the  remaining  35 
were  done  within  six  weeks  of  each  other  and  were  practically 
consecutive.  The  cases  are  prepared  fpr  operation  in  the 
same  manner  as  for  a  major  surgical  operation.  Admitted 
to  the  infirmary  the  day  before  operation ;  purgative  the  night 
before,  and  the  usual  preparation  for  anesthesia. 

An  anesthetic  was  administered  in  every  case  except  in  a 
few  older  boys  with  simple  nonadherent  hypertrophied  tonsils. 
The  method  adopted  for  the  removal  of  the  tonsils  is  as  fol- 
lows: The  tonsil  is  firmly  grasped  by  a  forceps — the  forceps 
which  has  served  me  best  after  trial  of  a  number  of  varieties 
is  that  sold  in  the  shops  as  the  Mikulicz  broad  ligament  for- 
ceps— the  tonsil  is  firmly  pulled  from  its  bed  by  an  assistant 
and  the  attachment  to  the  pillars  severed  by  the  Allis  blunt 
dissector.  In  many  cases  the  attachment  is  so  firm  as  to  cause 
considerable  tension  of  the  surrounding  tissues.  Rather  than 
exert  force  to  sever  these  firm  adhesions  it  has  been  found 
wise  and  expedient  to  effect  separation  by  means  of  a  sharp 
instrument,  either  a  properly  constructed  scissors  or  tonsil 
knives.  Having  eflFected  a  thorough  separation  of  the  pillars, 
the  finger  is  introduced  and  an  endeavor  made  to  break  up 
the  deeper  adhesions  and  to  leave  the  tonsil  hanging,  as  it 
were,  by  a  shred  of  tissue.  The  forceps  still  in  place,  a  strong 
wire  snare  is  passed  over  the  handles,  down  over  the  tonsil 
and  around  the  shred  of  tissue  and  slowly  drawn  home. 

In  most  cases  this  method  has  been  found  to  be  exceedingly 
satisfactory, — enucleating  the  tonsil  from  its  bed  often  with 
the  capsule  attached. 

In  some  cases,  however,  and  especially  is  this  so  in  the 
socalled  buried  tonsil,  the  gland  is  so  adherent  to  the  sur- 
rounding parts  and  its  tissue  so  friable  as  to  make  it  difficult 
for  the  forceps  to  retain  their  hold.  Many  of  these  will  yield, 
however,  by  a  proper  amount  of  patience — but  there  are  some 
which  will  not.  In  these  latter  by  effecting  as  free  a  separa- 
tion as  possible  it  is  a  comparatively  simple  matter  to  engage 
the  tonsil  within  the  bits  of  a  good  punch  and  complete  the 
removal. 

There  are  still  other  cases  in  which  owing  to  frequent  in- 
flammatory attacks  the  tonsil  is  not  only  adherent,  but  so  bound 
down  by  adhesions  as  to  resist  all  eflforts  to  separate  by  blunt 
dissectors.     In  these  sharp  separators  are  used  and  the  punch 
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employed  to  complete  the  operation.  The  results  of  these 
operations  have  been  most  gratifying.  This  method  has  been 
employed  by  me  in  a  desultory  way  for  several  years,  but  no 
opportunity  had  arisen  to  study  the  eflfects  in  a  consecutive 
series  of  cases  until  these  now  reported,  presented. 

Every  laryngologist  has  been  disappointed  at  times  in  the 
use  of  the  tonsillotome.  We  have  all  seen  cases  of  socalled 
recurrences  of  the  hypertrophy,  which  simply  means  that  in 
most  instances  the  operation  was  not  a  complete  one.  Again, 
we  have  realized  what  an  ineffective  instrument  the  tonsil- 
lotome was  in  the  socalled  buried  tonsils.  It  seems  to  me 
apparent  that  if  it  becomes  necessary  to  remove  a  tonsil  at 
ail  only  a  complete  extirpation  is  indicated. 

We  know  that  the  crypts  which  are  the  part  of  the  tonsil 
singularly  subject  to  diseased  conditions,  extends  down  to  or 
near  the  capsule;  therefore,  if  a  piece  is  sliced  off  the  tonsil 
we  effect  only  an  increased  breathing  space  in  the  fauces  and 
this  at  times  only  temporarily,  while  the  crypts  below  the  in- 
cision remain  diseased  and  a  possible,  source  of  infection. 

Whatever  function  the  tonsil  possesses  is  necessarily  abro- 
gated by  the  conditions  already  enumerated  and  which  we 
recognize  as  diseased  conditions ;  therefore,  if  it  is  necessary 
to  remove  a  tonsil,  it  should  be  done  in  as  complete  a  manner 
as  is  possible.  Of  course  it  is  important  that  care  should 
be  exercised  in  the  selection  of  cases.  No  tonsil  should  be 
removed  unless  it  is  diseased  and  ceases  to  be  a  functionating 
organ. 

In  my  first  case  by  this  method  I  was  considerably  cha- 
grined by  the  severity  of  the  reaction,  but  experience  taught 
me  to  reduce  this  to  a  minimum.  One  of  the  first  lessons 
learned  was  to  employ  as  little  force  as  possible.  It  is  far 
better  to  employ  a  sharp  instrument  to  sever  refractory  ad- 
hesions than  to  stretch  the  tissues  until  they  break.  By  the 
latter  is  induced  a  cellulitis  with  subsequent  infection  and  pro- 
longation of  the  post-operative  effects.  The  same  may  be  said 
of  the  too  strenuous  use  of  the  finger  in  breaking  up  the  ad- 
hesions. It  is  far  better  to  snip  the  tissues  with  a  curved 
scissors  or  depend  upon  the  wire  for  the  severance.  Another 
important  matter  is  that  the  pillars  shall  be  entirely  free  and 
not  included  in  the  grasp  of  the  snare  when  the  final  sever- 
ance is  effected.  However,  even  where  the  greatest  care  is 
employed  the  reaction  is  at  times  more  pronounced  than  in 
the  use  of  the  tonsillotome. 
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TvCt  US  Study  the  100  cases:  As  an  evidence  oi  tiie  usual 
care  given  the  boys  in  this  institution  and  not  because  of  the 
necessity,  the  operated  cases  were  retained  in  the  infirmary 
from  2  to  7  days  after  operation.  The  average  time  was  4 
days.  This  long  stay  afforded  an  exceptional  opportunity  to 
study  each  case.  The  efficient  resident  pliysician,  Dr.  Trinder, 
looked  after  the  cases  daily  and  kept  careful  notes  of  any 
departure  from  the  normal.  Again,  even  after  the  discharge 
from  the  infirmary,  the  boys  remained  in  the  institution  and 
have  all  been  seen  from  time  to  time  since  the  operation.  It 
is  now  a  year  since  the  first  65  cases  were  operated. 

As  to  the  temjierature  range :  In  90  per  cent  of  the  cases 
the  thermometer  registered  a  temperature  between  98-101,  and 
in  the  larger  number  of  these  did  not  rise  above  99.  In  9 
cases  the  temperature  amounted  to  102  and  over.  The  first 
group,  namely,  those  whose  temperature  remained  below  101. 
were  the  type  of  case  mainly  with  simple  hypertrophied  tonsil 
and  slight  attachment  to  the  pillars.  There  were,  however, 
quite  a  few  in  whom  the  tonsils  were  submerged  and  firmly 
adherent.  In  this  group  there  was  very  little  faucial  dis- 
turbance. While  the  extent  of  removed  tissue  was  observed 
by  inspection  to  be  more  extensive  than  is  usually  seen  after 
a  tonsillotomy,  the  subjective  symptoms  were  not  thereby  in- 
creased. , 

Later,  when  the  eflFects  of  the  traumatism  had  entirely  dis- 
appeared and  the  boys  were  about  their  usual  duties,  an 
examination  of  the  throat  disclosed  a  perfectly  normal  fauces 
except  that  there  was  not  a  vestige  of  tonsil  remaining. 

The  group  of  9  cases  with  excessive  temperature  were  those 
in  which  the  tonsils  were  firmly  adherent  to  and  submerged 
beneath  the  pillars.  Most  of  them  were  cases  in  which  the 
tonsil  had  been  the  site  of  repeated  inflammatory'  attacks  and 
its  tissue  was  soft  and  friable — requiring  much  dissection  and 
the  use  of  the  tonsil  punch — hence,  unusual  traumatism.  In 
these  cases  there  was  in  addition  to  the  systemic  disturbance, 
both  objectively  and  subjectively,  marked  faucial  symptoms. 
The  patients  complained  of  much  difficulty  and  pain  in  swal- 
lowing. In  two  there  was  regrurgitation  of  fluids  through 
nose.  The  fauces  were  indurated  in  the  region  of  the  half 
arches,  and  the  tonsillar  wound  was  the  site  of  a  superficial 
ulcer  covered  by  a  slough. 

All  of  these  cases  made  a  good,  though  tardy,  recovery 
and  subsequent  examination  revealed  a  normal  fauces  except 
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that  the  tonsil  was  absent.  It  is  not  at  all  unlikely  that  much 
of  the  disturbance  noted  in  this  last  group  of  nine  cases 
might  have  been  avoided  had  recourse  been  made  to  sharper 
instruments  to  efifect  a  separation  of  the  adhesions.  These 
were  among  the  early  cases  and  at  that  time  the  lesson  had 
not  been  learned  to  avoid  as  much  as  possible  undue  traction 
on  the  surrounding  tissues  which  the  use  of  dull  dissectors 
and  the  finger  is  sure  to  produce  in  firmly  adherent  cases. 
Many  cases  as  difficult  have  been  operated  since  with  no  more 
disturbance  than  in  the  first  group  recorded. 

In  contrasting  tonsillectomy  by  the  method  described,  with 
previous  operations,  tonsillotomy,  the  first  point  to  which  I 
would  direct  attention  is  the  thoroughness  of  the  operation, 
Tonsillectomy  leaves  little  to  be  desired  so  far  as  complete 
ablation  of  the  tonsil  is  concerned. 

Tonsillotomy  on  the  other  hand  eflfects  a  complete  extirpa- 
tion only  in  those  cases  in  which  there  are  no  adhesions  or 
in  which  there  is  slight  attachment  to  the  pillars.  In  the 
large  class  of  submerged  or  buried  tonsils  this  operation 
efTects  in  some  cases  only  a  partial  removal  which  is  almost 
useless,  and  in  others  it  is  impossible  of  execution. 

As  to  the  after-effects  of  the  two  operative  procedures: 
It  has  been  pointed  out  that  in  by  far  the  larger  number  of 
cases,  namely.  90  per  cent,  there  is  practically  no  severe 
symptoms  following  the  tonsillectomy,  the  fauces  clear  rap- 
idly and  cleanly  and  leave  no  permanent  injury  or  disfigure- 
ment. This  is  as  good  a  result  as  tonsillotomy  shows.  It  is 
true  that  in  9  cases  there  was  unusual  systemic  disturbance 
and  faucial  ulceration  and  edema  succeeding  the  operation. 
These  cases,  however,  were  all  of  the  deeply  submerged,  ad- 
herent type  of  cases,  requiring  much  dissection  to  free. 

A  type  of  case  is  familiar  to  every  laryngologist  in  which  it 
is  necessary  to  grasp  the  tonsil  firmly  with  the  forceps  and 
pull  it  from  its  bed  to  demonstrate  the  hypertrophy  and  then 
frequently  to  find  it  surrounded  by  a  tightly  adherent, 
thinned-out  pillar  or  fold.  This,  then,  was  the  character  of 
the  cases  in  which  excessive  reaction  followed  the  dissection 
and  removal. 

No  comparison  can  possibly  be  made  between  the  two 
methods  of  operating  in  cases  of  this  nature,  for  the  reason 
that  the  tonsillotome  is  absolutely  incapable  of  removing  such 
hypertrophies,  except  the  adhesions  be  first  separated,  the 
tonsil  pulled  from  its  bed  and  the  tonsillotome  used  to  cut 
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off  the  remaining  shrt'ii  oi  tissue  iroin  the  Uise.  In  which 
case,  it  simply  takes  the  place  of  the  snare  used  in  the  latter 
part  of  the  operation  described  and  is  infinitely  less  satis- 
factory. 

As  to  hemorrhage:  Tonsillectomy  has  effected  a  g^reat 
changfe  in  the  operation  room  in  these  cases.  It  is  rare  to 
-«:ee  profuse  bleeding  by  this  method  for  the  removal  of  tonsils. 
In  two  cases  of  the  group  reported,  there  was  an  unusual 
amount  of  bleeding — in  both  of  which  the  cause  was  a  spurt- 
ing vessel,  which  clamping  with  a  hemostat  readily  and 
quickly  controlled.  The  amount  of  hemorrhage  in  a  given 
case  is  largely  under  our  own  control — ^the  more  rapidly  the 
snare  is  tightened  the  greater  the  liability  to  bleeding,  for  it 
then  approaches  a  knife  in  incisive  qualities — the  more  slowly 
it  is  drawn  home  the  more  crushing  force  it  possesses  and 
the  mouths  of  the  vessels  are  closed.  It  is  only  necessary  to 
recall  the  many  anxious  moments  every  operator  has  experi- 
enced in  the  past  when  he  has  successfully  excised  a  large 
tonsil  to  find  the  buccal  cavity  filled  with  blood  and  more 
blood  welling  up  from  a  large  bleeding  area,  and  contrast  it 
with  the  proceeding  under  consideration  where  only  a  little 
oozing  follows  the  snare, — to  realize  the  tremendous  ad- 
vantage in  this  one  particular  the  modern  method  affords. 

The  contention  then  is.  from  a  study  of  these  cases,  that: 

(1).  Tonsillectomy  is  the  proper  operation  for  the  re- 
moval of  diseased  tonsils. 

(2).  That  tonsillectomy  in  the  majority  of  cases  results 
in  no  more  serious  traumatism  to  the  faucial  tissues  than  does 
tonsillotomy. 

(3).  That  in  those  cases  in  which  marked  systemic  and 
faucial  disturbance  follows  a  tonsillectomy  it  results  because 
of  the  difficulty  attending  a  separation  of  adhesions  and  that 
these  latter  cases  are  totally  unsuited  for  the  operation  of 
tonsillotomy. 

(4).  That  tonsillectomy  is  always  a  completed  operation. 
Tonsillotomy  is  only  occasionally  completed. 

(5).  That  hemorrhage  after  tonsillectomy  is  slight  and 
largely  under  the  control  of  the  operator.  In  tonsillotomy, 
hemorrhage  is  often  profuse,  at  times  serious. 


XLVI. 

STUDIES    CONCERNING    THE    SURGICAL    TREAT- 
MENT OF  OTITIC  MENINGITIS. 

By  G.  Alexander,  M.  D., 

Vienna. 

(from   the  ear  department  oe  the  general  policlinic, 
vienna,  g.  alexander,  m.  d.,  director.) 

Translated  with  permission  of  the  author   from  Archiv  fur 
Ohrenheilkunde,  Vol.  75.  p.  322.  and  Vol.  76,  p.  1,  1908. 

By  Geo.  E.  Davis,  M.  D., 
New  York. 

The  progress  in  the  surgical  treatment  of  otitic  cerebral  dis- 
eases has  necessarily  drawn  attention  to  otitic  meningitis. 
Whereas  before  in  this  disease  the  prognosis  was  considered 
as  absolutely  unfavorable,  so  that  any  surgical  treatment  had 
been  dispensed  with  from  the  very  beginning,  we  now  report 
quite  a  number  of  operatively  healed  cases.  At  this  time  it  is 
our  purpose  to  introduce  a  methodic  operative  treatment  of 
meningitis  by  classifying  and  analyzing  the  material.  In  so 
doing  we  have  come  to  the  conclusion  that  we  profit  only  very 
little  from  the  autopsy  of  cases  of  meningitis  with  regard  to 
the  surgical  part  of  the  question ;  indeed,  if  we  were  to  judge 
only  by  the  anatomic  cases  which  previously  often  enough 
were  the  only  determinative  factor,  the  possibility  of  a  regular 
surgical  treatment  would  appear  a  priori  doubtful.  Authors 
have  repeatedly  referred  to  the  fact  that  the  thick  exudate 
between  the  soft  cerebral  membranes,  extending  deep  and  far 
into  the  sulci  along  the  cerebral  surfaces,  was  absolutely  inac- 
cessible for  drainage.  Besides,  if  we  consider  the  fact  that 
the  inflammation  in  the  majority  of  cases  is  not  limited  to  the 
meninges,  but  also  involves  the  superficial  layers  of  the  brain 
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tissue,  a  surgical  treatment  appears  even  less  possible.  If  we 
therefore  consider  only  those  cases  of  meningitis  whose  ter- 
mination we  have  been  able  to  witness,  i.  e.,  those  whose  se- 
verity finally  causes  death,  we  should  have  to  negate  the  quei- 
tion  of  healing  purulent  meningitis  and  be  sceptic  towards  the 
reported  cases  of  successful  healing. 

The  clinic,  however,  furnishes  a  different  view.  We  have 
known  for  a  long  time  that  in  the  course  of  many  middle  ear 
affections,  meningeal  processes  of  a  specially  light  form  may 
appear  that  quite  frequently  disappear  after  a  few  days,  some- 
times even  after  a  few  hours,  although  in  some  cases  healing 
fKcurs  only  after  some  time.  We  are  aware  of  the  fact  that 
types  of  meningitis,  the  purulent  character  of  which  has  been 
positively  proved,  may  also  heal.  The  whole  question  has  be- 
come confused  by  calling  the  light  meningeal  processes,  with- 
out any  exact  clinical  examination,  "meningeal  irritation  phe- 
nomena" or  "meningeal  congestion,"  little  attention  being  paid 
to  them ;  whereas,  on  the  other  hand,  our  point  of  view  is  that 
in  these  cases  of  healed  purulent  meningitis  we  meet  with  mi- 
croorganisms of  low  virulence  and  the  co-operation  of  a  series 
of  favorable  circumstances  unknown  to  us.  Finally,  quite  a 
prolonged  discussion  arose  concerning  the  circumscribed  and 
diffuse  forms  of  meningitis.  Stress  has  also  been  laid  upon 
the  varying  degrees  of  intensity  of  the  meningitis,  in  which 
case,  however,  only  the  degree  of  the  clinical  phenomena  could 
be  detemiined.  The  lumbar  puncture  has  proved  to  be  a 
factor,  by  no  means  unimportant,  for  the  classification  of  such 
cases ;  yet,  we  have  found  at  this  clinic,  also,  that  a  classifica- 
tion of  meningitis  by  the  lumbar  puncture  is  not  possible  for 
all  cases,  so  that  it  is  unfortunately  without  decisive  import- 
ance for  the  question  of  surgical  interference. 

A  thorough  study  of  the  cases  of  otitic  meningitis  observed 
by  me  in  the  course  of  the  last  few  years  enabled  me  to  classify 
them  according  to  the  special  form  of  the  causal  disease. 

The  classification  is  the  following: 

1  Meningitis  with  uncomplicated,  acute,  purulent  middle 
ear  inflammation.  2.  Meningitis  with  uncomplicated,  chrome 
purulent  middle  ear  inflammation.  3.  Meningitis  with  otitic 
cerebral  abscesses.  4.  Meningitis  with  otitic  thrombophlebitis 
and  extradural  abscesses.  ">.  Meningitis  with  labyrinth  sup- 
purations. 

In  each  of  these  groups,  three  different  types  of  meningitis 
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are  found  to  be  differentiated:  (1)  Such  types  as  retain  an 
anatomically  visible  connection  with  the  ear  region,  (2)  types 
that  do  not  show  such  connections,  and  (3)  tubercular  forms 
of  meningitis. 

Among  the  circumscribed  forms  of  meningitis,  the  study  of 
the  inflammations  of  the  meninges  limited  to  the  side  of  the 
diseased  ear  becomes  especially  important,  since  in  a  great 
many  cases  the  alterations  appear  to  be  limited  to  the  middle 
or  the  posterior  cranial  fossae.  Above  ali.  the  labyrinthine 
meningitis  belongs  to  the  latter  form. 

Case  1.  Otitis  media  suppurativa  acuta  dextra.  Menin- 
gitis serosa.  Antrotomy,  exposure  of  the  middle  and  poste- 
rior skull  fossae.  Healing.  Lumbar  puncture  showed  clear 
serum ;  after  24  hours  very  fine  coagulation,  considerably  in- 
creased pressure  of  outflow. 

History:  Johann  E.,  of  Vienna.  10  years  of  age,  received 
at  the  Ear  Department  of  the  University  of  Vienna  May  12th, 
1907. 

Seven  years  ago  otorrhea  of  the  right  side,  which  soon 
healed.  Since  then,  once  or  twice  a  year  middle  ear  inflam- 
mation on  the  right  side,  finally  suppuration  for  five  or  six  days 
at  the  end  of  January,  1907.  Since  then,  comfortable,  good 
hearing,  no  secretion. 

Two  weeks  ago  the  boy  had  violent  pains  in  all  his  joints 
with  fever,  headache,  vomiting  and  stiff  neck.  During  the 
night  before  his  reception  at  the  clinic  he  had  fever,  delirium, 
awoke  with  loud  crying  from  his  restless  and  frequently  inter- 
rupted sleep.  His  hearing  was  reported  to  be  good  on  either 
side. 

Findings :  The  left  drum  membrane  was  normal.  Right 
drum  membrane  in  posterior-superior  quadrant  showed  a  per- 
foration of  the  size  of  a  hemp  seed ;  moderately  moist,  but  not 
fetid  suppuration.  Funct'onal  finding  of  the  left  side  normal. 
Conversational  speech  9  m.  on  the  right  side,  whispered  speech 
and  acumeter  T)  ni.  Weber  to  the  right.  Schwabach  length- 
ened ;  Rinne,  on  the  right,  negative ;  lower  limit  of  tones  mod- 
erately restricted,  the  upper  one  normal,  watch  heard  by  bone 
conduction.  No  symptoms  of  a  disease  of  the  static  labyrinth. 
The  soft  tissues  over  the  right  mastoid  process  are  moderately 
thickened,  but  no  pressure  pain.  Temperature  38.6°,  pulse  60. 
Operation  was  made  by  Dr.  Alexander  in  chloroform  narco- 
sis.   Typical  skin  incision,  exposure  and  opening  of  the  mas- 
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toid  process.  Antrotomy.  Bones  diffusely  softened,  however, 
only  a  little  pus.  Exposure  of  the  sinus  of  the  middle  and 
posterior  cranial  fossae.  Deep  position  of  the  dura  of  the 
middle  cranial  fossae.  Cortex  of  the  skull  unchanged.  Dura 
is  much  stretched,  but  not  changed  otherwise. 

Lumbar  Puncture:  Evacuation  of  about  15  ccm.  of  clear 
cerebrospinal  fluid  under  increased  pressure,  which  after 
twenty-four  hours  showed  very  fine  string-form  coagulation; 
microscopically  scanty  mono-  and  polynuclear  leucocytes,  no 
microorganisms  and  by  culture  the  fluid  was  sterile. 

May  16,  1907.  Gradual  decrease  of  fever.  Stiffness  of 
neck  the  same,  headache. 

May  'i'i.  190T.  Change  of  dressing.  Auditory  canal  dry. 
Drum  membrane  closed.  Mastoid  wound  quiet.  Lumbar 
puncture.  In  the  last  few  days  fever  up  to  38.4°.  Patient  is 
apathetic,  lying  in  passive  dorsal  position,  at  times  unconscious 
and  repeatedly  cries  out  suddenly.  Patient  passes  urine  and 
stools  in  bed. 

May  '2H.  Patient  almost  totally  unconscious  for  two  davs. 
convulsions,  pupils  wide  and  not  reacting.  Pulse  40-60.  Pa- 
tient takes  slight  quantit'es  of  milk  by  spoonfuls.  The  ear 
wound  is  dressed  every  other  day.     Lumbar  puncture. 

June  5.  Temperature  now  up  to  normal.  Meningeal  phe- 
nomena unchanged.     Somnolence  less. 

July  10.  Gradual  decrease  of  the  meningeal  symptoms. 
Patient  takes  much  nourishment.  Xo  vomiting.  Temperature 
36  to  37''. 

July  17.     Patient  leaves  h'rs  bed  at  times. 

July  '20.  Patient  is  dismissed  and  referred  to  ambulatory 
after  treatment.  Heal'ng  of  the  ear  wound  without  any  reac- 
tion. Patient  took  a  milk  cure,  gained  considerable  in  weight, 
l»K)k>  rosy,  and  has  no  complaint. 

In  this  case,  the  meningitic  phenomena  appeared  in  their 
severest  state  simultaneously  with  the  otitis  media:  that  is  to 
say.  two  weeks  previous  to  the  reception  at  the  clinic. 

In  the  above  cited  case  we  cannot  decide  with  certainty 
whether  we  had  to  deal  with  an  exacetbation  of  a  chronic 
middle  ear  inflammation,  or  another  acute  disease.  The  find- 
ings on  the  drum  membrane,  the  healing  with  intact  drum 
membrane  and  good  hearing  speak  for  the  fact  that  the  last 
disease  was  not  connected  with  the  former  otitis.  The  history 
further  shows  that  the  middle  ear  inflammation  began  with 
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pains  in  the  joints,  accompanied  by  fever,  headache,  vomiting, 
stiffness  of  the  neck,  outcries  during  the  night  and  restless 
sleep.  In  operating,  the  antrum  was  opened,  the  sinus  and 
the  dura  of  the  middle  and  posterior  cranial  fossae  exposed. 
A  strict  localization  of  the  meningitis  in  the  region  of  the  right 
ear  could  not  be  proved.  The  dura  was  pathologically  dis- 
tended. In  spite  of  this,  the  beginning  of  the  meningitis  shows 
that  we  had  here  undoubtedly  to  do  with  an  otitic  meningitis, 
at  least  a  meningitis  plus  an  otitis,  rather  than  one  without 
an  otitis.  Since  local  symptoms  in  the  dura  could  not  be  estab- 
lished during  the  operation,  incision  of  the  dura  was  dispensed 
with:  The  lumbar  puncture  which  immediately  followed  the 
operation  and  was  later  on  repeated  twice,  always  showed  a 
clear,  sterile,  coagulating  liquor  that  escaped  under  highly  in- 
creased pressure.  The  severest  meningeal  phenomena  (de- 
lirium, convulsions,  drowsiness,  complete  unconsciousness  nt 
times)  lasted  from  May  12th  to  June  18th.  The  ear  wound 
during  that  time  was  at  first  dressed  daily  and  then  every 
other  day.  As  regards  variations  of  temperature,  the  patient 
was  received  with  fever  of  38.6°.  After  the  operation,  the 
fever  sank  within  four  days  to  the  normal  and  two  days  later 
again  rose ;  then  there  was  continuous  fever  for  four  days,  up 
to  38.5°,  when  it  sank  again  to  the  normal  and  after  that  time 
the  temperature  remained  normal.  From  the  clinical  stand- 
point, and  with  regard  to  the  great  intervals  of  no  fever,  the 
case  had  absolutely  the  appearance  of  a  meningitis  tuberci- 
losa.  This,  however,  is  contradicted  by  the  violent  meningeal 
phenomena,  their  simultaneous  appearance  with  considerable 
increase  of  temperature,  further  by  the  highly  increased  press- 
ure of  the  liquor  cerebrospinalis,  the  findings  during  the  opera- 
tion and  finally  the  findings  of  the  lumbar  puncture.  In  spite 
of  repeated  and  exact  examination,  we  did  not  succeed  in  find- 
ing tubercle  bacilli  in  the  liquor  obtained  by  lumbar  puncture. 
Also,  the  acute  course  and  the  favorable  issue,  the  robust 
physique  and  considerable  increase  in  weight  speak  against  a 
tuberculous  meningitis,  so  that  the  diagnosis  must  read  men- 
ingitis serosa  acuta. 

Case  2.  Otitis  media  suppurativa  acuta  dextra.  Acute 
purulent  mastoiditis.  Antrotomy.  Meningitis.  Lumbar  punc- 
ture showed  gray-yellow,  cloudy,  sterile  cerebrospinal  liquor 
which  escaped  under  increased  pressure.     Recovery. 

History:     Oscar  D.,  of  Vienna,  7  years  of  age,  received  at 
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the  Ear  Department  of  the  University  of  \ienna  on  May  26th, 
1904,  Pr.  No.  251,  Journal  No.  11.733.  Patient  reports  otor- 
rhea for  eight  days,  bad  hearing,  pain  in  the  right  ear.  Since 
a  few  days,  spontaneous  and  pressure  pain  in  the  mastoid 
process,  high  fever,  no  appetite  and  no  sleep. 

Status  presens:  A  very  restless  child  with  high  fever 
(40°).  Even  on  slightly  touching  the  right  mastoid  process, 
patient  complains  of  great  pain.  The  auditory  canal  in  its 
depth  is  impassably  narrowed.  The  drum  membrane  is  not 
visible ;  fetid  secretion.  Left  ear  otoscopically  normal.  The 
functional  findings  of  the  ear  could  not  be  undertaken  on  ;ic- 
count  of  the  youthful  age  and  the  severe  disease. 

May  6,  1904.  Operation  was  made  by  Hofrat  Politzer. 
Opening  of  the  mastoid  process  and  the  antrum.  The  interior 
of  the  mastoid  was  pneumatic,  filled  with  pus;  the  bone  was 
softened  as  far  as  the  sinus,  which  was  exposed  to  the  size  of 
a  bean.  The  bone  was  not  changed  towards  the  antrum,  the 
middle  and  posterior  cranial  fossa,  which  were  exposed. 

Course :  From  May  6th  to  20th.  1904.  that  is  to  say  fifteen 
days,  the  temperature  was  38-40"  and  mostly  of  continuous 
ty{)e.  Only  on  two  days  (May  8th  and  14th)  there  were  re- 
missions to  37°  and  36.6°  in  the  evening. 

May  27th.  Lumbar  puncture;  10  ccm.  of  yellow-gray,  very 
cloudy  cerebrospinal  liquor  is  evacuated  under  increased  press- 
ure. After  six  hours  thread-like  coagulation  (Dr.  Bartel).  By 
microscope  and  culture  the  liquor  is  sterile.  Mono-  and  poly- 
nuclear  leucocytes. 

During  the  first  week  after  the  operation  stiff  neck,  con- 
vulsions, delirium,  repeated  vomiting,  at  times  patient  is  som- 
nolent, lying  in  passive  dorsal  position.  During  all  this  time 
patient  only  takes  slight  quantities  of  milk  that  are  given  to 
him  with  a  spoon. 

With  the  loss  of  fever  on  May  20th,  the  complaints  became 
less  and  the  stiffness  of  the  neck  disappeared.  The  patient 
takes  nourishment  with  appetite  and  can  sit  up.    Comfortable. 

July  18th.  The  wound  is  smaller,  and  we  find  sluggish  gran- 
ulations in  it.  In  changing  the  dressing,  a  sequestrum  about  H 
mm.  long  and  2  mm.  thick  is  removed.  Drum  membrane 
intact. 

.August  12th.  Increase  of  temperature  in  the  evening  to 
38.7°,  otherwise  constantly  normal  temperature  and  comfort- 
able. 
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September  11th.  Since  small  sequestra  have  been  repeat- 
edly evacuated  from  the  wound,  another  operation  is  suggested 
to  the  parents  of  the  child. 

Operation  is  quiet ;  chloroform  narcosis.  Skin  incision  in 
the  direction  of  the  old  wound.  In  the  bone  cavity  several 
small  sequestra  and  one  of  the  size  of  a  hazel  nut,  sluggish 
'granulations  and  pus.  Removal  of  the  external  part  of  the 
posterior  bony  wall  of  the  auditory  canal.  Wound  dressed 
with  iodoform  emulsion.     Bandage. 

September  ^(ith.  Patient  is  dismissed  after  a  curetting  of 
the  wound,  without  any  reaction,  and  referred  to  ambulatory 
after  treatment.  According  to  an  inquiry  after  three  years 
(May,  15»07)  the  boy  is  perfectly  well  and  the  ear  entirely 
healed. 

The  present  case  is  in  its  phenomena  completely  identical 
with  case  1  of  my  material.  Here  also  we  have  to  do  with  an 
acute  purulent  middle  ear  inflammation  which  led  to  purulent 
mastoiditis  and  caused  a  meningitis.  In  operating  no  proof 
could  be  found  for  the  direct  connection  between  the  middle 
ear  suppuration  and  the  inflammatory  process  in  the  meninges ; 
the  bone  there  being  unaltered,  the  meninges  were  simply 
exposed ;  that  is  to  say,  at  the  middle  cranial  fossa  above  the 
tegmen  tympani  and  antri  and  above  the  sinus  and  the  neigh- 
boring region  of  the  dura  of  the  posterior  cranial  fossa. 

The  meningeal  phenomena  lasted  for  two  weeks,  during 
which  time  there  was  high  fever  of  continual  type  varying 
between  38°  and  40°,  and  showing  a  temporary  decrease  on 
two  days.  May  22nd,  patient  had  no  fever,  when  the  menin- 
geal phenomena  disappeared  and  patient  felt  comfortable  dur- 
ing his  long  stay  in  the  hospital  (patient  spent  his  convales- 
cence at  the  hospital  in  want  of  sufficient  care  at  his  home ; 
i.  e..  he  remained  until  September  86th),  with  one  exception, 
and  this  most  likely  in  consequence  of  a  local  retention.  June 
10th.  fever  of  38.7°  suddenly  ap])eared^  Finally,  it  is  worth 
noticing  that  the  acute  trouble  in  the  mastoid  process  was 
caused  by  a  chronic  purulent  ostitis.  Repeatedly,  small  se- 
questra were  evacuated  and  another  operation  had  to  be  made 
on  September  11th,  removing  the  diseased  bone.  Prompt  heal- 
ing followed  and  since  then  patient  has  been  comfortable.  In 
this  case  also,  taking  into  consideration  the  high  fever  and 
the  violent  phenomena,  the  diagnosis  is  meningitis  serosa.  Fi- 
nally, the  findings  of  the  fundus  ocuH   (marked  by  consider- 
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able  distended  veins)  are  not  without  importance  for  the  diag- 
nosis of  meningitis.  Of  special  interest  remains  the  finding  of 
the  lumbar  puncture:  Yellow-gray,  intensely  clouded  coag- 
ulating liquor,  evacuated  under  increased  pressure,  in  which 
were  found  by  the  microscope  mono-  and  polynuclear  leuco- 
cytes, no  microorganisms. 

In  both  cases  (1  and  2)  long  subsequent  observations  allow 
us  to  state  that  the  meningitis  was  completely  relieved  and 
permanently  cured.  In  both  cases  we  cannot  take  the  menin- 
gitis serosa  to  be  a  secondary  complication  of  the  otitis  media. 
On  the  contrary',  it  seems  that  here  from  the  very  beginning, 
the  meninges  and  the  middle  ear  had  been  simultaneously  at- 
tacked by  an  inflammatory  disease,  so  that  we  are  having  here 
no  meningitis  serosa  from  an  otitis,  but  with  an  otitis.  Both 
patients  made  good  recover>'.  especially  the  one  operated  May, 
1907.  who  gained  remarkably  in  weight  and  had  a  rosy  ap- 
pearance. 

Certain  forms  of  serous  meningitis  are.  however,  by  no 
means  rare,  especially  in  children,  as  a  preliminary  stage  of  a 
tuberculous  meningitis,  which  may  not  appear  for  weeks  or 
months  after  the  first  attack,  I  report  here,  out  of  my  ob- 
servations at  our  clinic  in  the  years  1900  and  1901.  three  char- 
acteristic cases  belonging  to  this  class,  which  may  be  called 
really  tragic.  They  were  children  at  the  age  of  4  to  6  with 
typical  acute  purulent  middle  ear  inflammation.  .All  three  of 
them  were  treated  by  ear  specialists  from  the  very  beginning 
of  the  disease.  The  acute  inflammatory  symptoms  in  the  mid- 
dle ear  disappeared,  yet  there  was  no  decrease  in  the  suppura- 
tion ;  it  did  not  become  fetid,  though  a  copious,  creamy  or 
more  or  less  watery  pus  continued  to  discharge.  On  the 
mastoid  process  were  at  times  periostitic  thickenings  which 
rapidly  disappeared  with  the  application  of  "Burow's  solu- 
tion" and  rest  in  bed.  but  suddenly  meningitis,  with  high,  in- 
creasing fever  and  stormy  symptoms,  developed. 

.\ntrotomy :  Bones  over  the  dura  unaltered,  tension  of  the 
dura  not  markedly  increased.  Lumbar  puncture  showed  clear 
liquor  under  increased  pressure,  which,  after  twenty-four 
hours,  did  not  coagulate.  .After  eight  to  ten  days  with  grad- 
ual decrease  of  fever,  complete  disappearance  of  the  menin- 
£jeal  s>-mptoms.  The  patients  were  dismissed  feeling  comfort- 
able. The  one  case,  however,  was  received  again  three  weeks, 
the  other  five  weeks  and  the  third  nine  weeks  after  dismissal 
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with  typical  phenomena  of  meningitis  tuberculosa  and  charac- 
teristic lumbar  puncture  findings  (clear  liquor,  after  twenty- 
four  hours,  finest  coagulations;  microscopic,  tubercle  bacilh). 
All  of  these  three  cases  ended  with  death. 

We  can  certainly  not  decide  exactly  whether  we  did  not  have 
from  the  very  beginning  a  tuberculous  otitis  and  a  tuberculous 
meningitis.  The  clinical  symptoms  rather  contradict  this.  In 
all  three  cases  the  otitis  appeared  with  most  intense  pain  and 
fever.  Tuberculous  middle  ear  suppuration  has  an  insidious 
beginning  and  frequently  the  otorrhea  will  appear  without  at- 
tracting attention,  so  that  later  on  patient  can  give  only  inex- 
act report  as  to  the  beginning  of  the  disease.  It  is  very  likely 
that  the  local  inflammatory  focus  in  the  ear  and  in  the  men- 
inges was  from  the  very  beginning  not  of  a  tuberculous  na- 
ture, but  yet  offered  the  basis  and  premises  for  the  appearance 
of  the  tuberculous  disease  that  followed  later. 

The  question  arises  whether  a  differentiation  of  such  men- 
ingeal processes  is  possible?  Such  differentiation  would  per- 
haps be  possible  by  an  exact  measurement  of  the  intradural 
pressure.  This  pressure  is  unchanged  with  meningitis  serosa 
as  a  preliminary  stage  of  a  tuberculous  meningitis,  whereas 
it  is  always  considerably  increased  in  the  non-tubercular  men- 
ingitis serosa.  In  these  cases  it  would  be  necessary  in  making 
the  lumbar  puncture  to  measure  the  pressure  under  which  the 
cerebrospinal  liquor  is  evacuated;  this  is  best  done  by  means 
of  one  of  the  usual  manometers,  as.  for  instance,  Sahli's.  The 
pressure  in  the  meningitis  serosa  which  is  only  a  preliminary 
stage  of  a  tuberculous  meningitis  will  be  found  to  be  normal 
or  not  essentially  increased. 

The  two  cases  reported  above  are  of  importance  also  insofar 
as  they  show  that  the  findings  by  lumbar  puncture  can  be  dif- 
ferent in  cases  of  meningitis  serosa  with  clinical  phenomena 
of  similar  intensity  and  duration.  In  the  one  case  the  liquor 
was  clear,  while  in  the  other  it  was  yellowish  gray  and  very 
cloudy. 

Serous  meningitis  as  a  preliminary  stage  of  diffuse  purulent 
meningitis  is  surely  more  frequent  than  we  would  expect, 
judging  from  the  observations  and  the  proofs  we  have  ob- 
tained till  now.  If  in  such  cases  the  lumbar  puncture  is  made 
early  enough,  we  will  at  first  have  a  clear,  sterile  liquor  evac- 
uated with  increased  pressure  and  very  fine  coagulations  after 
twenty-four  hours,  whereas  if  the  lumbar  puncture  is  made 
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later  it  wilj  show  an  infected  cerebrospinal  liquor.  In  this 
respect  we  shall  report  a  remarkable  case,  as  follows: 

Case  3.    (leorgc  F.,  21  years  old,  of  Triest. 

Diagnosis:  Meningitis  purulenta.  following  otit.  nied. 
supp..  etc. 

Treatment :  Radical  operation,  opening  the  labyrinth,  re- 
jH'attd  lumbar  puncture. 

lli-tory:  Five  years  ago  patient  had  scarlet  fever  and  im- 
nuMliatciy  afterwards  suppuration  of  the  right  middle  ear, 
which  was  operated  on  three  months  later.  Since  then,  pa- 
tient was  well  until  April,  VJOii,  when  he  had  otorrhea,  and 
after  nine  days  was  again  operated;  however,  the  otorrhea  did 
not  stop. 

Therefore  patient  came  to  \'ienna  in  July  and  a  curettement 
was  made.  At  the  latter  date  pains  in  the  right  side  of  head. 
( )torrhea  not  diminished. 

Left  side :    Spur  on  nasal  septum.     Pharyngitis  chronica. 

Left  ear:     Tympanic  membrane  lightly  retracted. 

Right  ear:  Retroauricular  fistula  leading  towards  the  teg- 
men  antri  and  a  semicircular  cicatrix.  Auditory  canal  filled 
with  thread-fibred  pus  and  narrowed  by  the  projecting  ante- 
rior lower  wall  as  well  as  by  the  slight  sinking  of  the  posterior 
upper  wall.  The  remainder  of  the  tympanic  membrane,  jo 
far  as  visible,  reddened  and  atrophied. 

Ri^ht  Left 

(.'onversational  speech 8  m. 

Whisper 3-4  m. 

Weber   

Schwabach  shortened 

—  *Rinne   

<^\    

C,  

C)      Watch   

Horizontal  spontaneous  nystagmus  to  the  sound  side. 

September  7.  1906.  Operation  under  Billroth's  mixture  nar- 
cosis. Retroauricular  curved  incision  into  the  old  cicatrix. 
Dissection  of  the  fast  adherent  periosteum,  excision  of  the  fis- 
tula. After  a  few  strokes  with  the  chisel  the  sinus  was  ex- 
posed, with  severe  hemorrhage  from  the  emissarium ;  after 
stopping  this  the  radical  operation  was  completed.    Hard  and 

•Rinne  right — Air-conduction  almost  disappeared  and  bone  con- 
duction much  shortened. 
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vascular  bone,  granulations  in  the  tympanic  cavity.     Plastic 
according  to  Pause.    The  wound  was  left  open,  bandage. 

September  8.  During  the  night  vomiting  several  times, 
vertigo,  strong  rotatory  nystagmus  to  the  left  on  looking  to 
the  sound  side.     Temperature  38.6°. 

September  9.  Vertigo  diminished,  no  vomiting.  Rotatory 
nystagmus  to  the  left  on  looking  to  the  left. 

September  9.  The  loud,  subjective  noises  have  become  lei;s. 
Long-stroked  horizontal  nystagmus  on  looking  to  the  left,  de- 
creasing in  intensity  and  amplitude  as  the  object  fixed  ap- 
proaches the  middle  line.  The  sensation  of  vertigo  does  not 
accord  with  the  amount  and  intensity  of  the  nystagmus. 
Whereas  the  patient  complained  one  day  about  vertigo  in 
looking  towards  any  direction,  without  any  appreciable  rela- 
tion between  the  amount  and  intensity  of  the  nystagmus,  the 
next  day  he  complains  of  the  apparent  movement  of  objeccs 
to  be  the  factors  annoying  him  most.  However,  the  patient 
has  at  times  sensations  of  vertigo,  increasing  in  intensity  when 
altering  his  position.  Patient  in  looking  to  the  left  sees  par- 
allel, crossed,  double  images  of  unequal  size,  and  which  he 
projects  correctly.  Whereas  patient  up  to  September  8th 
could  lie  only  on  the  sound  side,  in  which  position  he  claimed 
to  have  the  least  vertigo,  he  is  to-day  able  to  assume  any  posi- 
tion without  vertigo.  Only  when  lying  on  the  diseased  side 
or  while  changing  position,  is  the  patient  aware  of  the  sensa- 
tion of  intense  vertigo. 

September  10.  Horizontal  nystagmus  on  looking  to  the  left. 
Sensation  of  vertigo  continues.  Patient  lies  on  the  sound  side. 
In  sitting  up  the  nystagmus  is  unaltered.  With  feet  together 
and  eyes  closed,  staggering  is  only  perceptible.  In  bending 
the  head  to  the  diseased  side,  patient  falls  back  and  to  the  right. 
On  closing  the  eyes,  the  staggering  and  falling  is  not  in- 
creased. Standing  on  one  foot  is  almost  impossible,  whereas 
he  can  stand  tip-toes,  with  open  and  closed  eyes,  though  awk- 
wardly and  staggering.  Hopping  with  both  feet  is  accom- 
panied by  slight  staggering.  Patient  was  a  good  gymnast.  All 
motions  are  well  made,  though  accompanied  by  staggering. 
Diplopia  continues.     Change  of  dressing. 

September  11.  Nystagmus,  on  IcK^king  to  either  side, 
stronger  to  the  left.  Sensation  of  vertigo  somewhat  dimin- 
ished. Numbness,  light  hyperesthesia.  General  condition  bad. 
Temperature  37.4°,  pulse  80,  sufficiently  strong. 

On  changing  the  dressing,  we  find  muco-purulent  secretion. 
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Hearing  distance  about  H  m.  for  conversational  speech,  Weber 
to  the  right. 

Lumbar  puncture  reveals  yellowish  cloudy  liquor,  evacuated 
under  nuxlerate  pressure  (about  10  ccm.).  By  microscop'C 
e.xamination  of  same  we  Hnd  it  riih  in  InuorvteN  tliat  give 
positive  iodine  reaction. 

:ition  under  Billrotlis  mixture  narcosis.  Chiselling  off 
rior  wall  of  the  pyramid  with  removal  of  the  posterior 
and  horizontal  semicircular  canals  and  opening  the  promon- 
tory, penetrating  as  far  as  the  interior  auditory  canal.  The 
membrane  labyrinth  appeared  hyperemic.  The  dura  of  the 
iwsterior  cranial  fossa  was  incised  in  the  form  of  a  right  angle, 
whereupon  the  cerebellum  projected.  Tamponading.  Dres>- 
iiit:.  Facial  paralysis.  After  operation  short-stroked  nystag- 
mus to  both  sides,  frequent  vomiting  and  .somewhat  benumbed. 
In  the  evening  1  cgr.  morphin. 

September  12.  Two  o'clock  at  night,  entirely  conscious,  rel- 
atively good  subjective  symptoms,  no  vertigo,  no  nystagmus. 
In  the  forenoon  two  lumbar  punctures  with  withdrawal  of 
about  (5  ccm.  of  very  cloudy  purulent  liquor.  Highest  tem- 
perature 39.2".  Pulse  moderately  accelerated,  stroni:^:  in  the 
evening  1  cg^.  morphin. 

September  I'A.  Very  restless,  sleepless  night,  continuous 
vomiting,  8  a.  m.  temperature  38.2°,  pulse  102.  Short-stroked 
nystagmus  to  both  sides,  some  headache  and  tenderness  of  the 
neck.  \'ery  much  coated  tongue.  Vomiting  diminished.  No 
diplopia. 

September  14.  Slept  quietly  half  of  the  night.  Morning 
temperature  38.7°.  pulse  T2,  strong.  Mind  clear,  vomiting  less, 
mobility  of  the  head  restricted.  Lumbar  puncture ;  withdrawal 
of  10  ccm.  of  less  cloudy  liquor;  however,  under  great  press- 
ure.   Tongue  very  much  coated ;  8  p.  m.  temperature  38°. 

September  1"'  Sleepless,  restless  night,  in  spite  of  mor- 
phin injection ;  temperature  at  8  a.  m.  38.4°,  pulse  90.  Pa- 
tient often  shrieks  out.  neck  very  stiff,  comatose.  Distinct 
Trousseau  phenomenon.  Nutrient  enema.  Subcutaneous  in- 
jection of  20  ccm.  Marmorek  serum.  In  the  evening  1  cgr. 
morphin.     Temperature  38.2°.     No  nystagmus  any  more. 

September  16.  Sleepless  night,  continuous  delirium,  tem- 
perature 38°  8  a.  m.  Dry  coated  tongue,  weak,  irregular  pulse, 
incontinence  of  urine  and  feces.  Change  of  dressing.  Wid- 
ening of  the  incision  into  the  dura. 
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September  17.  Condition  unaltered.  Temperature  36.6' 
at  8  o'clock  a.  m.    In  the  evening  comatose  condition.  " 

September  18.     6  a.  m.,  death. 

Post  mortem  result :  Purulent  internal  pachymeningitis  and 
leptomeningitis  at  the  base  of  the  brain,  especially  within  the 
region  of  the  chiasma,  the  pons,  the  under  surfaces  of  both 
cerebellar  hemispheres  and  the  medulla.  Fibrino-purulent  in- 
flammation of  the  inner  meninges  of  the  spinal  cord. 

Flattening  of  the  brain  convolutions  on  the  surface.  Radi- 
cal operation  of  the  right  ear  after  chronic  otitis,  with  incision 
of  the  dura  and  puncture  of  the  right  cerebellar  hemisphere. 
Acute  edema  of  both  lungs,  enlargement  of  the  kidneys  and 
the  heart. 

Double  vision,  stiff  neck  and  convulsions  were  in  this  case 
the  first  symptoms  of  a  meningitis  that  had  been  a  complica- 
tion of  and  was  most  likely  caused  by  a  purulent  labyrinthitis. 
The  lumbar  puncture  at  the  very  beginning  and  one  four  days 
later  showed  a  yellow,  purulent,  cloudy  liquor  evacuated  under 
moderately  increased  pressure.  The  liquor  coagulated  after 
twenty-four  hours ;  microscopic,  leucocytes  with  positive  io- 
dine reaction,  no  microorganisms,  sterile  by  culture.  A  later 
Uimbar  puncture  showed  a  streptococci-containing  liquor.  We 
have  here  the  type  of  a  meningitis  to  be  considered  as  a  stage 
between  a  meningitis  serosa  and  an  acute  purulent  strepto- 
cocci meningitis.  Such  meningitis  is  by  no  means  rare ;  how- 
ever, only  very  difficult  to  diagnose,  because  the  lumbar  punc- 
ture for  the  most  part  is  done  after  the  stage  of  the  purely 
serous  character  of  the  meningitis ;  that  is  to  say,  in  the  stage 
of  purulent  meningitis.  In  operating,  brain  tissue  immediately 
protruded  into  the  incision  of  the  dura,  a  sure  sign  of  encepha- 
litis. An  inflammatory  swelling  of  the  surfaces  of  the  brain 
also  in  this  case  preceded  the  infectious  purulent  meningitis. 

Moreover,  superficial  encephalitis  seems  to  represent  a  typi- 
cal accompanying  phenomena  of  acute  serous  meningitis,  and 
I  can,  according  to  the  material  examined  by  me,  fully  confirm 
the  opinions  of  Bonninghaus  and  others  on  meningo-encepha- 
Htis. 

I  shall  now  report  two  cases  of  acute  meningitis  induced  by 
labyrinth  suppuration,  which  recovered : 

C.\SK  4.  First  reception.  Karl  H.,  30  years  old,  bricklayer, 
of  Oberkirchen,  Austria,  received  January  28,  1906. 

Diagnosis :    Otitis  media  suppurativa  chronica  dextra.    Cho- 
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Icslcatuina.      Lauviniin    >uj>purauoii.       .\ieningui>    ex    ot'iiuc. 
Fistula  of  the  semicircular  canal. 

Therapeutics:  Radical  operation.  Plastic  after  Panse. 
(,  Removal  of  tlie  lateral  and  posterior  semicircular  canals, 
opening  of  the  upper  one  as  far  as  the  vestibulum.) 

Hisii>ry :  Patient  has  been  deaf  in  the  right  ear  since  a 
child.  Sometimes  otorrhea,  the  present  attack  lasting  one 
year  and  a  half.  Since  eight  days  severe  pain  within  the  en- 
tire region  of  the  ear.  Three  weeks  ago  patient  had  violent 
vertigo  for  six  to  eight  days.  Patient  also  frequently  vomited. 
To-night  nausea,  vomiting,  severe  pain  so  that  patient  could 
not  <\tv\). 

Left  car:     Clouded  retracted  tympanic  membrane. 

Right  ear:  Slit  shaped  auditory  canal  on  account  of  sink- 
ing of  the  posterior  upper  wall;  fetid,  abundant  secretion. 

Right  Left 

f»  111 Speech 5  ni. 

(y  m Whisper at  ear 

Weber  to  the  left. 

R(  Bona  eeadaellaa  •liKbtiy 
mne <  ■hortwiil^traoadacMon 

(.  Ttry  much  ahorMoed 

^   c 
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29,  1906.  Radical  operation  in  quiet  inhalation 
narcosis.  Exposure  and  opening  of  the  mastoid  process,  sinus 
moderately  forward  and  exposed  to  the  size  of  a  lentil.  Tym- 
panic cavity  and  antrum  filled  with  finely  stratified  choles- 
teatoma reaching  as  far  as  the  sinus.  On  the  lateral  semicir- 
cular canal  a  fistula  5  mm.  in  length  and  corresponding  to  the 
diameter  of  the  semicircular  canal,  discolored  contents  of  the 
-emicircular  canals.  Removal  of  the  lateral  and  posterior 
semicircular  canals,  as  well  as  opening  of  the  upper  one  as 
far  as  the  vestibulum,  which  was  filled  with  disintegrated,  dis- 
colored masses  (cholesteatoma)  that  were  removed  with  the 
sharp  curette.  Plastic  according  to  Panse.  Wound  dressing. 
Bandage. 

February  5.  Second  change  of  dressing.    Wound  granulat- 
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February  7.  Change  of  dressing.  Fetid  secretion  from  the 
bottom  of  wound.  No  vertigo.  No  vomiting.  Head  aches 
on  the  operated  side. 

February  9.  Patient  has  pains  in  the  right  iHocecal  region. 
Retention  of  urine.    Increase  of  temperature, 

February  10.  Patient  is  transferred  to  room  54  of  Hoch- 
enegg's  clinic  for  operation. 

February  15.  Laparotomy  in  Hochenegg's  clinic  February 
10th  on  account  of  acute  appendicitis.  Since  February  14th 
violent  headaches,  and  to-day  vomiting  so  that  the  patient  is 
again  referred  to  our  clinic. 

Patient  very  feeble,  sense  of  localization  destroyed,  com- 
plains of  severe,  right-sided  frontal  headaches.  Medium  rig- 
idity of  the  neck,  and  active  motions  of  the  head  and  the  cervi- 
cal portion  of  the  vertebral  column  are  carefully  avoided. 
Moderate  fetid  pus  secretion  from  the  wound  cavity.  No  dis- 
turbance of  coordination.  Long-stroked  nystagmus  more  fre- 
quent to  the  sound  side  than  to  both  sides. 

Operation  under  quiet  Billroth's  mixture  narcosis.  Enlarge- 
ment of  the  skin  incision  of  the  first  operation,  at  the  end  of 
which  two  incisions  are  made  about  3  cm.  long,  running  hori- 
zontally backwards.  Elevation  and  retraction  of  posterior 
flaps  thus  formed.  Exposure  of  the  operative  cavity.  Wide 
exposure  of  the  dura  of  the  middle  cranial  fossa  and  enlarge- 
ment of  the  opening  in  the  dura  of  the  posterior  cranial  fossa, 
with  removal  of  the  basal  part  of  the  petrous  portion  of  the 
temporal  bone.  Lender  considerable  pressure,  extradural  pus 
wells  up  from  below,  Dura  of  the  middle  and  posterior  cra- 
nial fossa  diffusely  reddened  and  strongly  injected.  The  ex- 
ploration of  the  posterior  cranial  fossa  negative ;  that  of  the 
middle  cranial  fossa  shows  the  following:  .  Brain  surface  dif- 
fusely reddened,  moderately  edematous. 

By  lumbar  puncture  about  10  ccm.  of  purulent,  cloudy, 
light  yellow  colored  cerebrospinal  liquor  is  evacuated  under 
considerably  diminished  pressure.  Wound  dressing.  Band- 
age. 

February  IG.  Patient  complains  of  severe  headaches,  gets 
morphin  subcutaneously.  Restless  during  night.  No  vomit- 
ing.    Slight  facial  paralysis. 

February  19.  Patient  complains  of  headaches.  Quiet  dur- 
ing night.     Pulse  and  temperature  normal. 

February  21.    Very  restless  night.     Most  severe  headaches. 
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Ice  bag  and  morphin  injection.  During  day  patient  is  som- 
nolent and  lies  in  opisthotonus,  so  that  the  entire  body  is  lifted 
by  the  support  of  the  neck. 

February  22.  Complaints  diminished,  temperature  normal. 
Patient  is  lying  in  quiet  dorsal  position. 

February  2:i.  Patient  complains  of  headaches.  Restless 
night. 

February  24.  Temperature  normal  since  yesterday.  Rela- 
tively comfortable  with  the  exception  of  headaches. 

February  26.     Fairly  comfortable.     Headaches  less. 

March  1.     Change  of  dressing,  comparatively  comfortable. 

March  2.  Temperature  39.T^.  Sore  throat.  Aspirin  1.0. 
C.argle. 

March  ;J.     (.  liange  of  dressing.    Relatively  comfortable. 

March  .">.     Localized  headaches. 

March  8.     Change  of  dressing.    Comfortable,  walks  about. 

March  11.     Patient  complains  of  headaches. 

March  13.  Patient  complains  of  severe  headaches  near  the 
right  temporal  bone. 

March  14.  Patient  complains  of  the  same  pains  as  yester- 
day. 

March  16.     Siaiu>  idem.     The  wound  looks  very  good. 

March  20.  Relatively  comfortable.  Patient  has  galvanism 
daily. 

March  30.     Comfortable.     Secondary  suture. 

April  13.     One  sequestrum  has  been  evacuated. 

May  4.  Relatively  comfortable.  Patient  is  dismissed  and 
referred  to  ambulatory  after  treatment. 

Second  reception:  After  May  4,  1906,  patient  came  daily 
for  ambulatory  treatment.  Otorrhea  did  not  stop.  Head- 
aches are  still  prevailing,  though  less.  Vertigo  only  on  stoop- 
ing. For  two  weeks  patient  complains  of  an  acute  pain  in  his 
legs  as  far  as  the  knee. 

June  13.     A  sequestrum  came  from  the  ear. 

June  19.  Two  fusiform  sequestra  7  mm.  long  and  }i  mm. 
in  diameter  were  removed  from  the  ear. 

June  25.  Condition  the  same.  Patient  complains  of  head- 
aches on  the  other  side.  Secretion  moderate.  In  the  left  side 
of  the  nose  the  posterior  end  of  the  lower  turbinate  and  the 
anterior  end  of  the  middle  turbinate  very  much  hypertrophied. 
'  )perated. 

July  5.  Patient  is  dismissed  in  good  condition.  Subsequently 
c<^mplete  cure. 
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In  this  case  we  have  a  purulent  labyrinthitis  with  purulent 
ostitis  of  the  petrous  portion  of  the  temporal  bone  itself  in  the 
course  of  a  chronic  middle  ear  suppuration.  We  cannot  es- 
tablish with  certainty  how  long  the  labyrinth  suppuration  ex- 
isted before  patient  was  received.  It  is  true,  it  is  stated  that 
there  was  deafness  since  childhood ;  however,  we  know  that 
in  chronic  middle  ear  suppuration  deafness  may  occur  without 
the  suppurative  process  involving  the  cochlea  (Kuemmel). 
In  such  cases  deafness  may  also  have  been  causel  by  simple 
degenerative  changes  of  the  nervus  acusticus  and  its  ganglions 
or  by  atrophy  of  Corti's  organ.  Therefore,  in  our  case,  the 
vestibular  symptoms  are  of  greater  importance.  We  learn 
that  three  weeks  before  the  patient  was  received  he  had  vio- 
lent attacks  of  vertigo,  and  it  is  very  likely  that  these  indi- 
cate the  beginning  of  the  labyrinth  suppuration. 

When  operating  in  the  latter  part  of  January  a  middle  ear 
and  labyrinth  cholesteatoma  was  found.  After  the  operation, 
which  consisted  in  the  radical  operation,  the  vvide  opening  of 
the  labyrinth  and  the  exposure  of  the  cranial  fossae,  vertigo 
stopped  immediately ;  however,  two  bad  symptoms  remained. 
The  wound  secretion  remained  fetid  and  purulent  and  the  pa- 
tient complained  of  continuous  headaches,  especially  on  the 
operated  side.  These  phenomena  were  suddenly  complicated 
by  ileocecal  pains.  The  examination  revealed  an  acute  ap- 
pendicitis, and  the  patient  was  referred  to  the  second  surgi- 
cal clinic  of  Professor  Hochenegg  and  operated  February  10th. 
During  the  course  of  an  uneventful  laparotomy  convalescence, 
sudden  symptoms  of  a  severe  meningeal  disease  appeared. 
High  fever,  coma  and  vomiting  occurred.  The  examination 
immediately  on  the  retransference  of  the  patient  to  the  ear 
clinic  revealed  the  following :  Patient  I's  very  weak,  at  times 
loss  of  consciousness,  complains  of  severe  right  sided  frontal 
headaches,  stiff  neck,  active  movements  of  the  head  and  neck 
are  carefully  avoided.  No  ataxia  can  be  elicited.  No  dis- 
turbance of  coordination.  Long-stroked  nystagmus,  more  so 
to  the  sound  side  that  to  diseased  side. 

The  unchanged  fetid  secretion  indicated  a  deep  seated  puru- 
lent focus,  and  in  the  operation  an  extensive  extradural  ab- 
scess over  the  petrosal  roof  was  exposed  and  evacuated.  The 
dura  of  the  middle  cranial  fossa  was  strongly  injected,  not 
changed  in  the  posterior  cranial  fossa.  The  incision  of  the 
cranial  fossae  revealed   in  the  region  of  the  middle  cranial 


SURGICAL   TREATMENT  OF   OTITK     \!  l.M  NCITIS.  601 

fossa  a  diffuse  reddening  of  the  leptonieninges.  swelling  oi  the 
temporal  lobe,  no  changes  in  the  cerebellum. 

In  making  the  lumbar  puncture  yellow,  cloudy  liquor  was 
evacuated  under  diminished  pressure.  The  violent  meningeal 
phenomena  continued  for  a  while,  and  five  days  after  the  op- 
eration there  was  somnolence,  strong  opisthotonus,  and  stiff 
neck.  On  the  eleventh  day  after  the  operation,  patient  first 
felt  tolerably  well  and  the  severe  headaches  also  stopped. 
Three  weeks  later  patient  left  his  bed.  During  the  after 
treatment  small  sequestra  were  repeatedly  discharged  from 
the  upper  petrous  portion  of  the  temporal  bone.  This  se- 
(tuestration  undoubtedly  caused  the  chronic  headaches,  and 
was  also  the  reason  why  on  the  16th  of  June  the  patient  had 
to  be  taken  in  again. 

June  19.  Two  fusiform  sequestra,  7  mm.  long  and  }i  mm. 
thick,  were  extracted,  when  all  symptoms  ceased.  Thorough 
chiselling  produced  complete  healing  and  patient  is  perfectly 
well  and  able  to  work. 

VVe  have  here  a  case  of  severe  meningitis  which,  according 
to  its  character,  has  to  be  classed  between  the  serous  and  the 
purulent  meningitis.  It  is  distinguished  from  the  serous  men- 
ingitis by  the  color  of  the  cerebrospinal  secretions  (the  cere- 
brospinal liquor  was  purulent  and  cloudy)  and  from  the  puru- 
lent meningitis  by  the  lack  of  micro-organisms.  The  infec- 
tion of  the  meninges  resulted  from  the  labyrinth  cholestea- 
toma, which  led  to  purulent  otitis  of  the  petrous  bone.  It  was 
remarkable  that,  according  to  the  findings  at  the  operation, 
the  meningitis  chiefly  involved  the  middle  cranial  fossa  of  the 
diseased  side,  and  we  only  learned  from  the  later  clinical  symp- 
toms the  extension  of  the  meningitis  to  the  posterior  cranial 
fossa  (strong  opisthotonus  and  stiff  neck).  The  evacuation 
by  the  lumbar  puncture  of  the  cerebrospinal  fluid  under  di- 
minished pressure  might  be  referred  to  the  fact  that  before  the 
lumbar  puncture  the  dura  of  both  cranial  fossae  was  incised. 
Possibly  also  those  causes  will  have  to  be  taken  into  consid- 
eration to  which  Frey,  Hinsburg,  Komer,  and  Schwartze  as- 
cribe the  diminished  evacuation  pressure  of  the  cerebrospinal 
fluid ;  viz..  meningeal  agglutinations  at  the  foramen  Magendii 
or  a  thick  viscid  meningitic  exudate. 

The  therapeutics  consisted  in  the  removal  of  the  extradural 
abscess  and  in  the  opening  and  drainage  of  both  cranial  fos- 
sae.    The  lumbar  puncture  was  made  only  once,  the  incision 
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of  the  dura  was  in  this  case  indicated  not  only  by  the  menin- 
geal symptoms,  that  clearly  pointed  to  meningitis  of  the  dis- 
eased side,  especially  of  the  middle  cranial  fossa,  but  also  by 
the  finding  at  the  operation  that  likewise  indicated  a  close  ana- 
tomic relation  of  the  meningitis  with  the  changes  in  the  ear 
region.  There  is  no  doubt  that  localized  meningeal  processes 
are  best  controlled  by  a  wide  opening  of  the  dura.  Especially 
is  it  indicated  in  encephalitis  (Korner,  Manasse),  which  is 
manifested  by  the  protrusion  of  the  superficial  brain  tissue  into 
the  incision.  We  obtain  hereby  a  diminution  of  the  intradural 
pressure  and  a  reliable  drainage.  It  is  only  necessary  to  ex- 
pose well  the  region  of  the  necrosed  bone  and  dura  and  remove 
thoroughly  the  diseased  portions  of  the  bone.  Unfortunately 
a  brain  prolapse  cannot  be  avoided. 

To  this  group  of  circumscribed  meningo-encephalitis  belong, 
amongst  others,  circumscribed  meningitis  with  great  swelling 
of  the  cerebellar  hemisphere  of  the  posterior  cranial  fossa  in 
the  region  of  the  sinus  sigmoideus,  in  cases  of  infectious 
thrombophlebitis.  With  timely  and  thorough  surgical  treat- 
ment circumscribed  meningitis  with  infectious  thrombophle- 
bitis has  a  rather  good  prognosis.  For  illustrating  this  kind 
of  a  disease  I  may  refer  to  the  following  case : 

Case  5.  Josef  C.,  19  years  old,  joiner,  of  Vienna,  received 
at  the  Ear  Department  of  the  University  of  Vienna  June  30, 
1907. 

Diagnosis:  Otitis  media  suppur.  chronica  sinistra,  choles- 
teatoma, extradural  abscess  of  the  middle  and  posterior  cra- 
nial fossae,  thrombophlebitis  of  the  sinus  lateralis. 

Therapy:  Jugular  ligature.  Radical  operation  after  the 
removal  of  the  cholesteatoma  and  thrombus  from  the  sinus 
lateralis  to  the  bulbus  jugularis,  opening  of  the  extradural  ab- 
scess, lumbar  puncture. 

History :  Since  his  tenth  year,  suppuration  of  the  left  mid- 
dle ear.  Patient's  ear  was  never  treated.  Three  weeks  ago 
patient  fell  ill  with  fever,  headache  and  chill  and  was  brought 
to  the  clinic  since  his  trouble  continued. 

Present  condition:  Strong,  well  nourished  individual,  pas- 
sive dorsal  position,  active  and  passive  motions  of  the  head 
and  neck  considerably  restricted.  Cutaneous  sensibility  un- 
altered, mobility  and  coordination  normal. 

Aural  findings:  Left  tympanic  membrane  destroyed,  thin 
crumby   pus  in   the   auditory   canal ;   by  the   microscope   are 
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found  many  cholestearin  crj'stals,  secretion  exceedingly  fetid. 
Right  tympanic  membrane  much  retracted,  clouded. 

FUNCTIONAL    FINDINGS. 

Right  Left 

Mm  Speech .  .  1  m. 

6m.  Whisper    .  .  .  O. 

6m.  \cumetcr    O. 

....  Weber   -f 

—  .  Rinne 

Shorivin  i  '"        Somewhat  shortened 

Shortene.l  Shortened 

Watch   4- 

\cumeter    -f- 

Xoii  Spontaneous  nystagmus     -{  hStoJ^ '*"***' 

With  an  ear  tube  conversational  and  whispered  speech  are 
heard  on  the  left  side  normally. 

Fundus  oculi  unchanged,  no  morbid  phenomena  on  the  part 
of  the  other  cerebral  nerves,  no  motor  aphasia  or  dysphasia; 
patient  had  a  chill  (41.2*')  during  night,  pulse  108,  respira- 
tion 24 ;  complains  of  severe  headaches  that  are  localized  over 
the  region  of  the  mastoid  process  and  the  planum  temporale, 
diffuse  swelling  of  the  soft  tissues  over  the  mastoid  with  con- 
siderable spontaneous  and  pressure  pain  over  same  and  on  the 
throat. 

Xo  change.-^  to  be  found  in  the  abdominal  and  thoracic  vis- 
cerae.  no  pain  whatever,  nor  swelling  of  the  extremities. 

July  1,  190T.  Operation  under  Billroth's  mixture  narcosis. 
Exposure  and  ligation  of  the  vena  jugularis  intern,  sinistr.  :n 
the  middle  third  of  the  throat ;  the  moderately  filled  vein  con- 
tains fluid  blood  and  is  divided  through  between  double  liga- 
tures, retroauricular  skin  incision,  7  cm.  long,  from  bf^th  ends 
of  which  two  parallel  skin  incisions  are  made  backwards  7 
cm. ;  in  separating  the  posterior  cutaneous  wall  of  the  auditory 
canal  intensely  fetid  pus,  mixed  with  colesteatoma,  wells  for- 
ward under  considerable  pressure;  after  opening  the  mastoid 
process  for  a  short  distance,  ichorous  cholesteatoma  masses 
push  forward  from  the  region  of  the  middle  cranial  fossa 
under  pulsations ;  radical  operation,  cleansing  the  tympanic 
cavity  filled  with  polypi  and  cholesteatoma.  Curetted  the  tube ; 
the  temporal  bone  is  much  necrosed  near  the  middle  and  pos- 
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terior  cranial  fossae,  the  dura  is  exposed  over  the  tegmen  tym- 
pani  et  aiitri  and  over  the  sinuses  the  size  of  a  bean.  The  bone 
is  softened  and  fetid  at  the  seat  of  necrosis;  lateral  sinus  wall 
greyish  green,  discolored  and  brittle.  The  posterior  and  mid- 
dle cranial  fossae  are  exposed  from  the  sinus  for  an  area  as 
large  as  a  dollar;  exposure  of  the  sinus  to  and  over  the  knee 
as  much  as  4  cm. ;  dow^'nward  removal  of  the  tip  of  mastoid, 
exposure  of  the  bulbus,  splitting  and  removal  of  the  lateral 
sinus  wall.  The  sinus  is  thrombosed  corresponding  to  the  en- 
tire extent  of  the  pachymeninges ;  the  thrombus  is  softened 
in  the  bulb,  and  in  the  lower  part,  a  dark  red  thrombus  reaches 
far  down.  After  the  removal  of  the  thrombi  a  hemorrhage 
came  from  both  sides;  dressing,  fixation  of  the  square  cuta- 
neous fiaps  to  the  front  by  means  of  a  suture. 

July  2.  First  change  of  dressing.  Sewing  of  the  peripheral 
vein  ends  with  two  double  sutures  (jugular  cutaneous  fistula)  ; 
change  of  the  bulb  drain,  ichorous  secretion ;  removal  of  the 
strip  at  the  lower  end  of  the  sinus,  incision  of  the  dura  of  the 
posterior  cranial  fossa  Yi  cm.  to  the  inner  sinus  wall ;  the  cere- 
bellum prolapsed  some  millimeters  through  the  opening,  braiw 
surface  reddened,  evacuation  of  some  drops  of  cloudy  liquor. 
The  lumbar  puncture  gave  a  grey  cloudy  liquor  (10  ccm., 
evacuation  pressure  unaltered,  microscopically  many  poly- 
nuclear  leucocytes,  no  microorganisms). 

July  3.     Second  change  of  dressing. 

Opening  of  the  peripheric  vein  ends,  from  which  hemor- 
rhagic secretion  escapes.  The  peripheric  ends  of  the  vein  are 
kept  open  by  introducing  iodoform  strips  with  change  of 
dressing  at  the  bulb. 

July  4.     Third  change  of  dressing. 

Superficial  shortening  of  all  strips,  change  of  dressing  at 
bulb  and  the  jugular. 

July  5,  Fourth  change  of  dressing;  much  secretion  through 
the  peripheric  vein  end ;  removal  of  the  drain  from  the  tym- 
panic cavity. 

July  6.  Fifth  change  of  dressing;  fetid  secretion  in  the  re- 
gion of  the  bulb.    H2  O2  is  applied,  damp  iodoform  gauze. 

July  7.  Change  of  dressing.  Secretion  from  the  peripheric 
jugular  end. 

July  8.  Change  of  dressing.  Secretion  from  the  peripheric 
jugular  end. 

July  9.    Change  of  dressing. 
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Inly  II  i '.UK lit  :-  comfortable,  wound  over  the  jugular 
free  from  secretion  and  granulating.  Ichorous  pus  in  the  up- 
per part  of  the  wound  over  the  mastoid  process. 

July  12.     Status  idem. 

July  l.S.     Change  of  dressing. 

July  n.  In  the  upper  part  the  wound  seems  much  in- 
clined to  close.     .\ear  the  sinus  still  ichorous  secretion.  • 

July  1(5.     Change  of  dressing. 

Jul\    1'.     Change  of  dressing.     Ichorous  suppuration. 

July  Iti.     Change  of  dressing.     Ichorous  suppuration. 

July  ID.     Change  of  dressing.     Ichor  near  the  sinus. 

July  20.     Status  idem. 

July  22.  Change  of  dressing.  Secretion  diminished  and  less 
fetid.    Granulations  arise  over  the  entire  surface  of  the  wound. 

July  23.     Change  of  dressing. 

July  24.  Change  of  dressing.  There  is  no  more  secretion 
from  the  wound  of  the  neck. 

July  25.     Change  of  dressing. 

July  26.     Change  of  dressing.    Unchanged. 

July  27.     Change  of  dressing.    Unchanged. 

July  28.     Change  of  dressing. 

July  29.     Change  of  dressing. 

July  31.  Patient  complains  of  severe  vertigo.  Rotatory 
nystagmus  to  both  sides. 

-August  1.  Change  of  dressing.  Secretion  scant  and  not 
fetid.    Rotatory  nystagmus  less  than  yesterday,  no  vertigo. 

.\ugust  3.  Change  of  dressing.  Slight  and  non-fetid  secre- 
tion.    Rotatory  nystagmus  to  both  sides,  no  vertigo. 

August  5.     Status  as  yesterday. 

Avigust  7.     Plastic. 

August  9.     Change  of  dressing. 

-August  11.  Change  of  dressing.  Patient  is  dismissed  and 
referred  to  ambulatory  after  treatment. 

Ai:i:ust  15.  Change  of  dressing.  Brain  much  prolapsed. 
Patient  has  strong  nystagmus  to  both  sides.  Distinct  disturb- 
ances of  equilibrium,  and  incoordination  on  the  left  side. 
Left  ear  deaf. 

August  19.  After  ten  turns  to  the  left  on  the  revolving 
chair  rotatory  nystagmus  to  the  right,  with  view  straight 
ahead,  for  ten  seconds,  .\fter  ten  turns  to  the  right  rotator)- 
nystagmus  to  the  left,  with  view  straight  ahead,  for  ten  sec- 
onds. 
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August  29.  Spontaneous  nystagmus  to  both  sides;  how- 
ever, more  to  the  right.  Upon  the  revolving  chair,  after  ten 
turns  to  the  right,  no  nystagmus  to  the  left  with  view  straight 
ahead.  After  ten  turns  to  the  left,  horizontal  nystagmus  to 
the  right,  with  view  straight  ahead,  for  twenty  seconds.  Brain 
more  prolapsed  than  a  week  ago. 

September  14.  Spontaneous,  long-Stroked,  horizontal  nys- 
tagmus to  both  sides.  After  ten  turns  to  the  left  with  head 
straight,  horizontal  nystagmus  to  the  right,  with  view  straight 
ahead,  for  twelve  seconds,  .-\fter  ten  turns  to  the  right  no 
nystagmus  with  view  straight  ahead. 

September  18.  Horizontal  nystagmus  to  both  sides,  strong 
to  the  right ;  however,  less  than  before.  On  revolving  chair : 
After  ten  turns  to  the  left,  head  straight,  horizontal  nystag- 
mus to  right,  thirteen  seconds.  After  ten  turns  to  the  right, 
head  straight,  horizontal  nystagmus  to  left,  six  seconds.  After 
ten  turns  to  the  left,  head  bent  forward,  rotatory  nystagmus  to 
right,  eleven  seconds.  After  ten  turns  to  the  right,  head  bent 
forward,  rotatory  nystagmus  to  left,  five  seconds. 

With  the  ear  tube  conversational  speech  is  heard  without 
any  mistakes ;  whispered  speech  with  mistakes. 

October  8.  The  left  labyrinth  does  not  react  and  loud  con- 
versational speech  is  not  heard  with  the  ear  tube.  Further 
course  without  any  reaction. 

The  above  reported  case  might  be  followed  by  a  whole  series 
of  analogous  observations.  We  have  here  to  deal  with  cases 
of  infectious  sinus  thrombosis  with  meningeal  symptoms.  The 
sinus  thrombosis  is  operated  according  to  the  nature  of  the 
sinus  occlusion,  and  either  immediately  after  the  operation  or 
twenty-four  hours  later  the  posterior  cranial  fossa  is  opened 
on  the  same  level  as  the  sinus  or  in  its  immediate  neighborhood 
by  an  incision  of  the  dura.  The  cerebellum  protrudes.  On 
account  of  the  daily  change  of  dressing,  the  meningeal  phe- 
nomena will  gradually  disappear.  The  lumbar  puncture  in  all 
of  these  cases  shows  a  more  or  less  purulent,  cloudy,  sterile 
liquor.  The  meningeal  phenomena  originate  in  these  cases 
from  the  inflammatory  change  in  the  sinus  wall  itself  and  con- 
sist in  pachymeningitis  externa  and  interna  leading  to  lepto- 
meningitis and  encephalitis.  If  the  incision  of  the  dura  is  dis- 
pensed with  or  made  too  late,  there  is  the  greatest  danger 
that  the  circumscribed  meningitis,  in  which,  according  to  the 
findings  of  the  lumbar  puncture,  the  intradural  space  is  still 
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bacteria,  will  become  infected  and  give  rise  to  a  diffuse 
iMiectious  purulent  meningitis.  In  making  the  autopsy,  we  are 
by  no  means  often  able  to  prove  the  direct  relation  between 
purulent  meningitis  and  sinus  thrombosis;  sometimes,  how- 
ever, with  a  diffusely  spread  purulent  meningitis  the  cerebellar 
pole  especially  will  apj)ear  swollen  on  the  diseased  side  and 
covered  with  much  purulent  secretion.  In  two  cases  a  distinct 
impression  of  the  medial  sinus  wall  on  the  cerebellar  hemis- 
plurc  could  be  demonstrated,  an  indication  of  great  swelling 
and  infiltration  of  the  brain.  MacEwen  describes  and  demon- 
>trat«:  -  an  exactly  similar  case.  Spontaneous  healing  of  circum- 
scribed meningitis  with  sinus  thrombosis,  without  incision  of 
the  dura,  is  certainly  rare ;  at  least,  it  can  be  seldom  proved. 
In  this  connection,  the  report  of  the  following  case  might  not 
be  without  interest : 

Case  6.  Josef  S..  37  years  old,  of  Vienna,  received  at  the 
Ear  Department  April  8,  1906. 

Diagnosis:  Otitis  media  suppur.  chronica.  Sinus  throm- 
liosis.     PachjTiieningitis  purulenta  externa  chronica. 

Therapy :  Jugular  excision,  radical  operation,  exposure  of 
the  dura.     Plastic  according  to  Panse. 

History :  Patient  for  eleven  years  has  had  suppuration  from 
both  ears,  with  diminished  hearing,  and  was  treated  for  that. 
A  week  ago  he  got  headaches  and  fever.  The  day  before  yes- 
terday and  yesterday  he  had  chills  and  vertigo :  however,  no 
vomiting. 

Left  ear:  Large  perforation  in  the  posterior  lower  quad- 
rant, little  secretion. 

Right  ear:  Auditory  canal  narrowed  and  filled  with  fetid 
pus.    Granulations. 

Right  mastoid  process  warmer  than  the  left  one.    Great  sen- 
sibility to  pressure  on  the  same  and  the  occiput. 
Right  Left 

4  m Conversational  speecli S-10  m. 

1  ni Whisper o  m. 

1  m  Acumetcr "»  -n. 

Schwabach  shortened  .  

Rinne   negative    

Much  shortened  .   . .  C,   -f- 

Iiortened  .   . .  C^  .  -f- 

-      Watch    -f 

Xo  spontaneous  nystagmus ;  nystagmus  after  turning,  calo- 
r;c  and  galvanic  'all  normal ;  no  disturbances  of  equilibrium. 
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April  8.  Operation  under  Billroth's  mixture  narcosis.  The 
right  jugular  is  exposed  and  ligated  in  the  usual  way.  The 
jugular  contains  liquid  blood.  Radical  operation.  The  mas- 
toid process  is  slightly  sclerosed.  Near  the  sinus  the  bone  is 
softened  and  filled  with  fetid  cholesteatoma  masses  towards 
the  antrum.  Plastic  according  to  Pause.  Exposure  of  the 
middle  and  posterior  cranial  fossa  and  the  sinus  transversus. 
The  lateral  sinus  wall  is  greyish  yellow.  Extensive  purulent 
pachymeningitis  externa.  Exposure  of  the  sinus  to  the  region 
of  healthy  tissues.  After  incising  the  dura,  we  find  strong 
leptomeningitic  adhesions.  Opening  of  the  sinus  transversus. 
There  is  a  peripheral  thrombosis.     Wound  dressing.   Bandage. 

April  9.     Patient  did  not  vomit,  fairly  comfortable. 

April  10.  Patient  has  no  subjective  phenomena  and  takes 
some  liquid  nourishment.  Examination  of  the  secretion  by  the 
Pathological-Anatomical  Institute  (April  11,  1906);  Strepto- 
coccii  in  pure  culture. 

April  16.     Secondary  suture. 

April  19.     Comparatively  comfortable. 

April  25.     Relatively  slight  secretion, 

April  26.  Relatively  comfortable.  Daily  change  of  dress- 
ing. 

May  1.     Status  idem. 

May  7.     Status  idem. 

May  10.     Jugular  wound  healed. 

May  11.  Patient  is  dismissed  on  account  of  want  of  room 
and  referred  to  ambulatory  after  treatment. 

Since  then  completely  healed. 

At  the  time  of  the  operation  of  the  thrombophlebitis,  the 
meningitis  had  led  to  a  circumscribed  adhesion  of  the  pachy- 
and  leptomeninges.  Here  also  the  close  topographic  relation 
is  again  observed  that  exists  between  the  intradural  change 
and  those  plaques  belonging  to  pachymeningitis  externa.  In- 
tradural agglutinations  may,  however,  as  often  represent  the 
beginning  as  well  as  the  end  of  a  meningitis.  In  our  case 
they  characterized  the  beginning  of  the  meningitis.  Patient 
never  before  had  shown  clinical  symptoms  of  a  meningitis. 
An  early  incision  prevented  the  intradural  infection  and  the 
purulent  meningitis. 

It  is  striking  that  with  otitic  sinus  phlebitis,  circumscribed 
meningitis  is  so  frequently  found.  This  may  depend  upon  the 
fact  that  the  sinus  phlebitis  is  almost  always  connected  with 
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a   pachymeningitis    .  i    md    not   '^eldo.n    with   a   pachy- 

meningitis interna.* 

From  the  pachymeiiingLS  the  intlammatory  process  may 
easily  progress  towards  the  brain,  and  especially  the  pachy- 
meningitis interna  involves  the  danger  of  a  meningo-encepha- 
iitis. 

Mening^tic  changes  arc  typically  established  in  case  of  otitic 
brain  abscess.  They  seem  more  frequently  to  correspond  with 
a  diflfuse  meningeal  disease  and  only  seldom  show  a  localiza- 
tion to  the  diseased  side.  I  may  here  demonstrate  a  remarka- 
ble observation: 

C.\SK  T.  (leorjje  R.  became  ill  with  the  .symptoms  of  nienin- 
tritis  and  was  admitted  with  that  diagnosis  into  the  medical 
clinic.  The  examination  of  the  ear  revealed  a  chronic  middle 
ear  suppuration.  The  radical  operation  was  done  and,  after 
the  removal  of  the  cholesteatoma  and  the  diseased  bone,  both 
cranial  fossae  were  exposed.  The  lumbar  puncture  which 
was  made  immediately  showed  a  clear  liquor  evacuated  under 
increased  pressure.  After  twenty-four"  hours,  sl;ght  coagula- 
tion :  microscopic,  single  polynuclear  leucocytes,  no  microor- 
ganisms. The  symptoms  of  the  disease  disappeared  and  the 
patient,  who  was  received  October  14,  1904.  was  dismissed 
December  19.  1904,  in  perfect  health. 

Patient  was  ag^in  admitted  on  January  27,  1905.  After  his 
discharge  from  the  hospital,  he  had  felt  well,  had  no  headache, 
no  vertigo,  slept  well  and  enjoyed  good  appetite.  The  wound 
looked  good,  little  secretion  and  every  other  day  change  of 
dressing. 

January  5.  Secondary  suture  was  made.  Three  days  later 
the  sutures  had  to  be  removed  on  account  of  acute  copious 
and  fetid  secretion.  With  it  appeared  loss  of  appetite,  head- 
aches ;  however,  no  vomiting.  Patient  complained  of  being 
very  tired  and  worn  out.  Change  of  dressing  every  day.  Sup- 
puration became  somewhat  less. 

There  was  always  slight  diplopia,  which  was  very  change- 
able, almost  disappearing  in  the  morning,  whereas  it  became 
more  intense  toward  the  evening.  In  looking  upwards,  it  dis- 
appeared and  increased  the  more  the  patient  bent  his  head 
downward. 

January  27.  Sudden  headache  all  over  the  forehead,  es- 
pecially when  patient  sat  up,  nausea  and  violent,  repeated  vom- 

♦Alexander  Monatschrlft  f.  Ohrenheilli. 
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iting  during  the  day.     On  this  account,  patient  was  admitted 
to  hospital. 

January  ^21).  Operated  under  Billroth's  mixture  narcosis. 
Lumbar  puncture:  Purulent  cloudy  liquor  under  increased 
pressure.  With  the  microscope,  many  polynuclear  leucocytes 
were  found,  but  no  microorganisms.  Thick  coagulum.  Ex- 
posure of  the  field  of  operation  was  made  over  the  middle  and 
posterior  cranial  fossae  and  the  sinus  transversus  by  enlarg- 
ing the  opening  from  the  sinus  lateralis  posteriorly.  The  sinus 
transversus  was  situated  remarkably  deep ;  the  dura  was  mod- 
erately injected  and  considerably  bulged  forward.  After  the 
incision,  about  100  ccm.  of  fetid  pus  was  evacuated  under  high 
pressure  from  an  abscess  in  the  temporal  lobe.  A  strip  of  iodo- 
form, gauze  was  put  into  the  abscess  cavity,  wound  dressing 
and  bandage. 

January  30.     Right  facial  paralysis,  diplopia  disappeared. 

February  1.  Result  of  ophthalmoscopic  examination :  Pap- 
illae not  sharp,  somewhat  striped  on  the  periphery ;  the  veins 
are  somewhat  dilated  and  tortuous,  slight  neuritis. 

February  3.  Change  of  dressing.  Secretion  from  abscess 
cavity  moderate. 

February  5.  General  condition  good,  uneventful  cour^^e. 
No  diplopia.    Patient  walks  about. 

February  11.  Morning  temperature  a  little  above  the  ordi- 
nary (37.2°).  No  headache,  no  vertigo,  no  spontaneous  nvs- 
tagmus. 

February  15.  Patient  is  referred  to  ambulatory  after  treat- 
ment, as  the  wound  looks  good  and  his  health  in  general  is 
also  good. 

On  January  27,  1905.  patient  was  received  with  the  symp- 
toms' of  an  abscess  of  the  temporal  lobe  and  by  operation  the 
abscess  was  evacuated,  followed  by  healing.  The  original  men- 
ingeal disease  of  the  patient  corresponded  to  the  initial  stage 
of  a  brain  abscess,  which  has  thus  been  complicated  by  a  men- 
ingitis serosa.  The  meningitis  decreased;  the  abscess  entered 
into  the  latent  stage  and  became  manifest  about  January  27th. 
We  have  repeatedly  referred  to  the  importance  of  finding  i 
cloudy  sterile  liquor  evacuated  under  increased  pressure. 
(Brieger,  Korner,  Leutert,  Wolff,  Alexander.)  It  might  be 
taken  as  a  characteristic  feature  of  otitic  brain  abscess.  How- 
ever, cloudy  fluid  frequently  seems  to  occur  only  in  the  mani- 
fest stage  of  brain  abscess  or  immediately  before  its  rupture,* 

*In  case  11,  the  puncture  made  two  and  one-half  weeks  before 
death  was  still  clear. 
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aijii  iin.-iinii^<>-tiuvj>iialitic  changes  with  otitic  brain  abscesses 
have  not  until  now  been  observed  at  such  an  early  stage  as  in 
this  case. 

Until  the  last  lew  years,  this  exceedingly  important  .charac- 
ter of  the  cerebrospinal  liquid  was  unknown.  Without  going 
into  the  question  of  micrcx)rganisms,  the  purulent  clou«ly 
li(]uor  was  regarded  as  a  sign  of  purulent  meningitis  and  a 
contraindication  to  an  operation  for  the  reason  of  not  prom- 
isinij  any  success.  The  autopsy  revealed  a  brain  abscess! 
With  a  timely  diagnosis,  the  patient  might  have  been  saved. 
This  point  of  view,  which  indeed  has  never  been  ours,  has  been 
abandoned.  But  we  cannot  emphasize  sufficiently  that,  not- 
withstanding how  great  the  importance  of  the  lumbar  punc- 
ture may  be  for  diagnosis  and  perhaps  also  for  therapeutics,  it 
is  of  none  whatever  as  an  operative  indication,  for  as  long  as 
the  clinical  phenomena  allow  an  operation,  even  a  purulent 
liquor  containing  microorganisms  should  not  stop  us  from 
operating. 

In  connection  with  the  above,  1  proceed  to  the  discussion 
of  otitic  purulent  meningitis.  A  case  of  healed  infectious 
purulent  meningitis  is  the  following: 

Case  8.  Otitis  media  suppurativa  chronica  dextra.  Puru- 
lent labyrinthitis  with  fistula.  Kxtradural  abscess.  Purulent 
pachyleptomeningitis. 

Radical  operation :  Removal  of  the  semicircular  canals. 
Opening  of  the  vestibulum  and  the  cochlea.  Incision  of  the 
dura.  Purulent  cloudy  lumbar  puncture.  By  microscppe  and 
culture,  gram-positive  streptococci. 

Hospital  report :  Anton  K.,  10  years  old,  of  Inzersdorf, 
Austria,  admitted  to  the  Ear  Department  of  the  University  of 
Vienna  July  16,  1907. 

History:  Otorrhea  of  the  right  side  for  four  years,  which 
began  with  pain  and  stopped  at  times.  In  December,  1906, 
he  was  operated  on  at  his  home ;  however,  otorrhea  continued. 
Since  July  13,  1907,  severe  pains  in  the  ear  and  head,  no 
vertigo. 

Present  condition:  Findings  in  the  right  ear:  Copious 
fetid  secretion  from  the  fissure-formed,  narrowed  external  au- 
ditory canal.  Drum  membrane  not  visible,  the  soft  parts  over 
the  mastoid  process  are  thickened,  reddened,  with  an  opera- 
tion cicatrix  2  cm.  long,  in  the  middle  of  which  we  can  see  a 
fistula  the  size  of  a  quill.    Granulations  in  the  mouth  of  the 
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fi.-tula.  The  sound  introduced  in  the  direction  of  the  antrum 
touches  rough  bone.  Considerable  fetid  secretion  comes  from 
the  fistula.  ^Mastoid  process  is  painful  on  pressure.  In  the 
microscopic  specimen  we  find  no  cholestearin  crystals. 

Left  ear :     Drum  membrane  retracted. 

Functional  finding :  Hearing  distance  on  the  left :  Conver- 
sational speech  8  m.,  whispered  speech  6  m.,  Weber  to  the 
ieft,  Schwabach  prolonged  on  the  left.  Rinne  negative.  Per- 
ception of  high  tones  normal  and  of  low  tones  slightly  dimin- 
ished. Watch  through  the  bones  positive;  there  seems  to  be 
an  apparent  hearing  distance  on  the  right  of  2^/2  m.  for  con- 
versational speech  and  Yt.  m.  for  whispered  speech;  however, 
the  ear  tube,  2  m.  long,  tells  us  that  the  patient  is  entirely  deaf 
on  the  right. 

\'estibular  apparatus :  Spontaneous  nystagmus :  Slight 
horizontal  nystagmus  to  the  right  in  looking  to  the  right. 
Strong  rotatory  nystagmus  to  the  left  on  looking  to  the  left 
and  straight  ahead ;  sometimes  also  on  looking  to  the  right. 
Caloric  irritability  on  the  right  diminished.  Revolving  chair: 
After  ten  turns  to  the  right,  strong  rotatory  nystagmus  to  the 
left  for  thirty  seconds  on  looking  straight  ahead.  After  ten 
turns  to  the  left,  on  looking  straight  ahead,  no  nystagmus. 

Patient  shows  pronounced  disturbances  of  equilibrium. 
Romberg  positive.  Goniometer :  Elevation,  facing  forwards 
8°.  facing  backwards  6°,  on  the  right  and  left  hand  4°  each. 
Reflexes  increased.  Babinsky  positive.  Moderate  disturb- 
ances of  coordination  of  the  right  side.  Temperature  38.1°. 
Pulse  50.  Patient  at  present  is  fully  conscious.  Movements 
of  the  head  and  neck  restricted ;  slight  stiffness  of  the  neck. 

July  19.  Operation.  Skin  incision  through  the  scar  and 
fistula.  Extirpation  of  the  fistula,  curetting  the  same  and  ex- 
posure of  the  mastoid  process.  The  latter  shows  on  its  lateral 
surface  at  the  level  of  the  antrum  a  fistula  as  large  as  a  quill, 
in  which  a  rather  dry  cholesteatoma  is  visible.  Exposure  of 
the  sinus  and  the  posterior  cranial  fossa.  The  cholesteatoma 
reaches  upward  to  the  dura  of  the  middle  cranial  fossa.  The 
bony  tegmen  tympani  is  completely  destroyed.  The  dura  of 
the  middle  cranial  fossa  over  the  tegmen  is  covered  on  the 
outside  with  granulations  bathed  in  pus.  The  cholesteatoma 
reaches  to  the  inside  as  far  as  the  labyrinth,  forming  a  fistula 
3  mm.  long  on  the  front  arm  of  the  lateral  semicircular  canal. 
Removal  of  the  semicircular  canals ;  opening  of  the  vestibule. 
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in  which  no  flowing  liquor  is  found;  also  none  in  the  cochlea, 
which  is  opened  from  the  promontorium.  The  incision  of  the 
•^uldle  and  posterior  cranial  fossae  for  about  (>  mm.  each  re- 
veals moderate  brain  edema.  Wound  dressing.  Introduction 
of  gauze  strips  into  the  middle  and  posterior  cranial  fossae. 
Bandage.  The  lumbar  puncture  showed  15  com.  of  a  very 
purulent  cloudy  liquor,  expelled  under  increased  pressur?. 
With  the  microscope,  abundant  polynuclear  leucocytes  were 
found,  and  with  the  microscope  and  culture  gram-positiv» 
streptococci  and  bacteria  coH  were  found  in  the  pus  from  the 
mastoid  process. 

Course:  July  20,  1907.  Patient  vomited  three  times  in  the 
last  twenty-four  hours :  complains  of  headaches ;  rotatory  nys- 
tagmus to  the  left  less  than  before  the  operation ;  long-stroked 
horizontal  nystagmus  to  the  right;  moderate  vertigo. 

July  21.  Nystagmus  unaltered;  still  some  vertigo;  change 
of  dressing;  shortening  of  the  strips. 

July  23.  Only  slight  headaches ;  nystagmus  to  the  right  in- 
ilistinct;  rotatory  nystagmus  to  the  left;  no  vertigo;  patient 
is  feeling  subjectively  well.  Change  of  dressing.  Since  then 
the  course  was  uneventful. 

July  20.  Patient  leaves  the  clinic  feeling  perfectly  well  with 
good  equilibrium  and  is  referred  to  ambulatory  treatment. 

The  present  case  is  of  interest  in  several  ways.  It  is,  first 
of  all,  striking  that  the  microscopic  cholestearin  test  (test  for 
cholestearin  crystals)  failed,  in  spite  of  the  large  cholestea- 
toma. This  is  explained  by  the  fact  that  the  cholesteatoma  did 
not  suppurate,  but  was  rather  dry,  and  thus  no  cholestearin 
particles  were  discharged  with  the  pus.*  Of  functional  im- 
portance is  the  relatively  considerable  apparent  hearing  dis- 
tance (2^  m.  for  conversational  speech,  ^  m.  for  whispered 
-peech)  of  the  positively  deaf  ear.  I  have  repeatedly  referred 
to  the  fact  that  in  such  cases  even  the  examination  with  an 
ear  tube  1  m.  long  is  not  sufficient,  and  in  the  present  case  we 
obtained  the  result  characteristic  for  one-sided  deafness  only 
by  means  of  an  ear  tube  2  m.  longf  (incorrect  repetition  of 
whispered  speech). 

The  appearance  of  intracranial  complications  without  acute 
suppuration  of  the  cholesteatoms  is  also  unusual.    The  intra- 

•See  G.  W.  Mackenzie.  Zur  klinischen  Diagnnostik  des  cholestea- 
toma.    Monatschrlft  f.  Ohrenheilk..  1908. 

tl  now  use  an  ear  tube  4  m.  long,  to  be  had  at  RIenner,  Vienna  IX, 
Van  Swietengasse  4. 
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cranial  disease  itself  doubtless  started  from  the  tympanic  cav- 
ity and  the  labyrinth ;  which  were  diseased  some  t'liie  preced- 
ing, and  consisted  of  a  meningeal  disease  within  the  region 
of  the  middle  and  posterior  cranial  fossae.  Especially  in  the 
middle  cranial  fossa,  we  found  considerable  changes ;  the  dura 
was  thickened  and  covered  with  granulations ;  the  dura  of  the 
posterior  cranial  fossa  was  simply  injected.  The  leptomenin- 
gitis and  encephalitis  was  indicated  by  the  edematous  swell- 
ing of  the  brain,  and  the  infectious  character  of  the  disease 
was  definitely  established  by  the  lumbar  puncture.  VV^e  can, 
of,  course,  only  surmise  as  to  the  anatomic  extension  of  the 
pachyleptomeningitis.  According  to  the  operative  findings,  it 
surely  extended  over  the  right  side  of  the  middle  and  poste- 
rior cranial  fossa,  and  there  were  surely  changes  sufficiently 
advanced  to  show  an  abundance  of  microorganisms  in  the 
purulent,  cloudy  lumbar  puncture  liquid.  As  regards  the  ther- 
apeutics, a  radical  operation  was  indicated  in  consequence  of 
the  chronic  middle  ear  suppuration.  The  vestibule  and  the 
cochlea  were  opened,  since  the  ear  was  deaf  and  the  static  lab- 
yrinth not  irritable,  also  since  vertigo  was  present,  whereas 
there  was  no  flowing  liquor  in  the  labyrinth.  Drainage  of  the 
intrameningeal  spaces  was  established  by  an  incision  of  the 
middle  and  posterior  cranial  fossae,  and  the  course  of  the  in- 
trameningeal processes  was  shown  by  the  lumbar  puncture, 
which  at  first  was,  of  course,  made  for  diagnostic  purposes.  I 
see  a  special  advantage  in  the  change  of  dressing  on  the  day 
after  the  operation  and  repeating  it  daily  with  gradual  short- 
ening and  renewing  of  the  strips. 

This  case  is  in  line  with  the  observations  of  healed  purulent 
otitic  meningitis  that  have  been  reported  to  date.  However, 
this  is  the  first  case  free  of  any  objections  and  showing  strep- 
tococci. Gradenigo,  we  know,  was  the  first  who  reported  a 
healed  otitic  purulent  meningitis  (staphylococci).  In  the  other 
cases  of  Bertelsmann,  Brieger,  Grossmann.  Gruening,  Leu- 
tert,  Maljean,  Manasse.  Preising,  Schenke.  Schulze  and  Soko- 
lowski,  we  generally  had  to  deal  with  diplococci.  once  with 
bacterium  coli,  and  in  a  smaller  number  of  cases  with  staphy- 
lococci and  pneumococci.  The  healing  of  streptococcic  men- 
ingitis has  not  as  yet  been  proved,  and  the  present  case  shows 
us  that,  at  least  in  except'onal  cases,  streptococcic  meningitis 
also  may  get  well.  Naturally,  the  authors  endeavored  to  form 
an  established  opinion  as  to  the  extension  of  the  healed  pur\i- 
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lent  meningitis,  whereby  they  always  made  the  distinction 
between  circumscribed  and  diffuse  meningitis.  However,  -t 
lias  been  overlooked  that  this  distinction  is  only  possible  on 
the  cadaver,  and  then  only  by  microscopic  examination.  Thus, 
either  party  can  be  contradicted  as  to  the  view  that  the  cases 
if  healed  purulent  meningitis  have  been  circumscribed  on  the 
one  hand  and  that  they  had  to  deal  with  diffuse  meningitis  on 
the  other  hand.  The  diffuse  meningitis,  a  priori,  appears  to 
he  a  dangerous  disease,  most  likely  leading  to  death,  and  this 
fact  alone  must  make  us  think  of  a  circumscribed  purulent 
meningitis  when  having  cases  of  healed  purulent  meningitis. 
Heine  has  good  reasons  for  stating  that  the  classification  into 
circumscribed  and  diffuse  meningitis  is  unsatisfactory.  Ac- 
cordingly, in  agreement  with  Lexer,  he  proposes  to  entirely 
abandon  the  classification  of  a  diffuse  meningitis  and  distin- 
guishes a  general  meningitis,  an  encapsulated  meningitis  and 
an  acute  progressive  meningitis.  The  great  majority  of  cases 
of  healed  purulent  meningitis  most  likely  were  of  an  acute 
progressive  character.  L'n fortunately,  the  operative  findings 
do  not  furnish  us  any  means  to  judge  as  to  the  extension  of 
the  process.  Indeed,  many  are  inclined  to  assume  that  puru- 
lent liquor  containing  bacteria  indicates  a  general  purulent 
meningitis.  In  certain  cases,  it  may,  however,  be  very  difficult 
to  distinguish  with  certainty  between  true  purulent  and  puru- 
lently  clouded  liquor,  and,  therefore,  of  still  greater  import- 
ance is  the  fact  that  in  some  of  the  cases  observed  by  me  it 
was  determined  with  certainty  that  a  general  purulent  menin- 
gitis may  show  only  a  slightly  clouded  liquor,  which,  in  some 
instances,  is  entirely  clear  in  the  beginning.  The  intensity  of 
the  cloudiness  is,  according  to  my  opinion.'  not  at  all  deter- 
minative as  to  extent  of  the  disease  of  the  meninges.  I  also 
believe  that  it  is  of  no  special  significance  as  to  the  question 
of  healing.  The  virulence  of  the  exciting  causes  of  purulent 
meningitis  is.  by  all  means,  a  very  important  factor  as  to  the 
question  of  healmg.  Reference  has  been  made  to  this  fact  by 
all  investigators,  and  it  is  assumed  and  admitted  by  all  of  them 
that  a  favoroble  prognosis  of  otitic  purulent  meningitis  de- 
pends on  a  mild  degree  of  virulence,  .\ccording  to  the  late:>t 
investigation,  we  need  go  no  farther  and  can  assume  that  we 
have  to  deal  with  only  slightly  virulent,  perhaps  disintegrated, 
microorganisms.  Another  factor  seems  to  me  of  equal  im- 
portance and  that  is  the  mode  of  development  of  the  menin- 
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gitis.  The  more  acute,  the  more  violent  the  course  of  the  first 
symptoms,  the  worse  will  be  the  prognosis.  A  prolonged  ini- 
tial stage  and  uncertain  symptoms  during  development  render 
the  diagnosis  of  the  case  more  favorable.  I.  however,  thor- 
oughly believe  that  we  must  come  to  the  conclusion  that  with 
a  favorable  issue  of  a  meningitis  the  meningeal  adhesions  are 
of  very  great  importance  and  benefit,  as  they  encapsulate  the 
meningitis  and  prevent  the  appearance  of  a  general  menin- 
gitis. If  these  adhesions  were  so  frequent,  we  should  see  them 
oftener.  In  cases  of  purulent  meningitis  that  I  could  follow 
clinically  and  anatomically,  I  have  observed  them  perfectly  in 
only  one  case  (see  case  6).  According  to  the  idea  one  gets 
from  the  autopsy,  I  do  not  believe  even  if  such  agglutinations 
occurred  frequently,  that  they  would  be  able  to  encapsulate 
the  meningitis  indefinitely.  In  making  the  autopsy,  we  fre- 
quently enough  see  circumscribed  and  localized  meningitis, 
especially  at  the  base  of  the  brain,  that  remained  circumscribed 
in  spite  of  the  lack  of  any  adhesions,  and  during  the  autopsy 
of  cases  of  general  meningitis,  we  observed  the  little  or  no 
effect  such  agglutinations  had. 

I  believe  that  the  mode  of  development  of  meningitis  is  in- 
dicated by  the  first  attack.  Meningitis  which  originates  di- 
rectly from  a  local  purulent  process  in  the  region  of  the  ear 
usually  from  the  beginning  shows  the  character  of  an  abscess, 
which  it  maintains,  and  remains  localized.  The  more  a  puru- 
lent meningitis  represents  a  remote  consequence  of  the  ear 
disease,  the  more  apt  it  is  to  become  a  general  meningitis  from 
the  very  beginning.  From  a  practical  standpoint,  we  should 
consider  the  following :  With  the  same  clinical  symptoms  of 
meningitis,  the  findings  during  operation  will  enable  us  to 
make  a  probable  diagnosis  as  to  the  extent  of  the  meningitis. 
If  the  inflammatory  changes  extend  from  the  ear  to  a  circum- 
scribed focus  on  the  dura  and  into  the  dura,  we  will  usually 
have  to  deal  with  a  partial,  encapsulated  or  a  circumscribed 
meningitis.  If  the  i)urulent  changes  do  not  extend  from  the 
ear  to  the  dura,  we  have  a  general  meningitis. 

The  favorable  issue  of  the  above  case  8  must,  in  the  first 
instance,  be  traced  back  to  the  success  of  a  sufficient  drainage. 
The  meningitis,  which  certainly  extended  over  the  middle  and 
posterior  cranial  fossae,  started  from  the  ear.  and  the  drain- 
age was  made  by  an  incision  of  the  dura  of  both  cranial  fos- 
sae, after  an  extensive  opening  of  the  labyrinth.     The  exten- 
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Mvc  ruisions  of -the  dura  made  a  rejjetition  of  the  lumbar 
piinciurc  unnecessary.  As  in  many  other  cases,  the  examina- 
tion ot  the  fundus  oculi  showed  only  a  dilatation  of  the  veins, 
\>ui  no  choked  disc. 

Cases  have  Ixren  reported  c*-  . ^.  in  which,  with  purulwt 
meningitis,  we  obtained  by  the  first  puncture  a  clear,  coagu- 
lating; and  later  purulent  liquor.  We  can  also  report  a  case 
of  purulent  meningitis  in  which  the  bacteria-holding  liquor 
remained  clear  and  coagulating  during  its  entire  course. 

Case  J).  Sandor.  T.,  11  years  old.  of  Trencsin,  Hungary, 
adniitteti  to  the  Ear  Department  of  the  I'niversity  of  Vienna 
February   1.   1!M»:. 

History:  Since  the  age  of  four,  fetid  otorrhea  from  the 
right  side,  after  measles,  until  two  months  ago  without  any 
treatment,  when  a  doctor  was  seen  who  prescribed  syringing 
the  ear.  January  22  patient  suffered  from  a  headache  and 
vioknt  pa  n>  in  the  ear,  acompanied  by  fever.  Patient  be- 
came apathetic  and  at  times  complained  a  great  deal;  could 
not  sleep  t)r  eat.  Three  or  four  days  ago  the  father  of  the 
patient  noticed  the  appearance  of  a  swelling  behind  the  ear 
that  grew  rapidly  and  very  soon  caused  an  abnormal  way  of 
holding  the  hea<l.  This  induced  him  to  bring  the  boy  to  the 
clinic. 

Present  condition :  Weak,  thin  individual.  Temperature 
iJ.'^."'  .  pulse  88,  and  volume  of  circulation  good. 

Patient  can  only  walk  with  great  effort  and  lies  mostly  in 
passive  dorsal  pos'tion,  without  noticing  anything.  The  head 
is  bent  extremely  to  the  left  and  held  turned,  in  which  posi- 
tion it  is  firmly  fixed  by  contraction  of  the  left  sternocleido- 
mastoideus.  .\bove  the  right  mastoid  process  was  found  an 
oval  swell'ng  of  the  size  of  a  child's  fist  and  the  skin  over  it 
was  reddened  and  stretched.  The  swelling  is  hard  and  elastic 
and  shows  no  fluctuation.  The  auricle  is  displaced  to  the 
front  and  downwards.  From  the  tumor  an  edematous  swell- 
ing extends  over  the  right  side  of  the  face.  The  right  eyelid 
cannot  be  opened  in  consequence  of  the  swelling.  The  skin 
over  the  eyelid  is  slightly  reddened.  Ankylostomiasis  was 
present.  The  edema  extends  backwards  over  throat  and  neck 
down  to  the  vertebral  column.  Slight  rigidity  of  the  neck. 
The  vertebral  column  is  sensitive  to  percussion,  spontaneous 
and  pressure  painfulness  of  the  retroauriculjy  swelling.  No 
aitaneous   hyperesthesia.     Kernig   positive.     Patellar   reflex. 
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left  normal,  right  lost.  The  tongue  is  swollen  and  of  rasp- 
berry color.     Fetid  breath. 

Findings  of  the  right  ear :  Auditory  canal  greatly  narrowed 
by  the  sinking  of  the  posterior  superior  wall ;  fetid  purulent 
secretion ;  in  the  pus  were  abundant  cholestearin  crystals.  The 
left  drum  membrane  is  clouded  and  retracted. 

Functional  finding:  Left  ear  approximately  normal,  the 
right  is  totally  deaf.  No  spontaneous  nystagmus.  Both  ves- 
tibular apparati  are  irritable. 

February  2,  1907.  Operation  under  Billroth's  mixture  nar- 
cosis. Skin  incision  over  the  convexity  of  the  swelling.  The 
soft  parts  are  thickened.  Exposure  of  the  mastoid  process. 
From  a  subperiosteal  surface  abscess  a  great  quantity  of  fetid 
flaky  pus  is  discharged.  On  the  lateral  surface  of  the  mas- 
toid process  in  the  fossa  mastoidea  were  two  fistulae  the  size 
of  a  quill ;  in  the  mastoid  process  a  cholesteatoma  the  size  of 
a  cherry  stone  extended  as  far  as  the  antrum.  Plastic  accord- 
ing to  Pause,  typical  radical  operation.  Posteriorly,  the  cho- 
lesteatoma reached  as  far  as  the  lateral  sinus  wall,  which  was 
of  a  yellowish  white  color  and  thickened  in  consequence  of 
deposited  coagulated  fibrin.  On  the  prominence  of  the  lateral 
semicircular  canal  we  find  a  rough  place  2  mm.  long.  With 
the  puncture  of  the  sinus  blood  escaped  under  normal  press- 
ure. 

Course:  February  3.  Subjectively  well.  Temperature 
36. G°.     Pulse,  regular  and  strong,  84. 

February  4-7.  Temperature  from  37.9°  to  39.5°.  Vomit- 
ing. Patient  takes  no  interest  whatever.  Change  of  dress- 
ing. The  inner  ear  is  thermically  not  irritable.  Cold  tampons 
dipped  into  perhydrol  or  ether  do  not  produce  any  reactioii. 
Repeated  vomiting.  Movement  of  the  head  is  painful.  From 
February  8th  on,  temperature  36.5°  to  37.7°. 

February  11.  Removal  of  the  semicircular  canals  and 
opening  of  the  vestibule ;  removal  of  the  promontorium  and 
curetting  the  cochlea.  Pus  fills  all  the  interior  of  the  labyrinth. 
Opening  of  the  middle  and  posterior  cranial  fossae,  puncture 
of  the  brain.  The  lumbar  puncture  evacuated  about  20  ccm. 
of  clear  liquor  under  distinctly  increased  pressure.  After 
twenty-four  hours  finest  dust-like  coagulation  and  no  sediment 
in  the  clear  liquor.  Findings  by  the  Pathological  and  Ana- 
tomical Institute :  By  the  microscope  in  moderately  abundant 
quantities  small  gram-negative  bacilli.  The  cultures  remained 
sterile. 
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ichruary  12.  IncrcascU  ngidity  of  the  neck  and  stupor. 
Temperature  36.5*.     Pulse  fiO.     Patient  died  at  10  p.  m. 

Post  mortem  findings:  Radical  operation  on  the  right  ear  on 
account  of  otitis  media  suppurativa.  Cholesteatoma  and  sub- 
{)er osteal  abscess  in  the  region  of  the  mastoid  j)rocess.  Pachy- 
meningitis e.xterna  et  interna  acuta  in  the  region  of  the  left 
cranial  fossa  (on  the  external  surface  of  the  dura  mater,  we 
find  only  granulation  tissue  during  the  autopsy,  whereas  on 
the  iimer  surface  we  find  a  fibrinous  purulent  exudate),  serous 
effusion  into  the  brain  ventricles,  puncture  of  the  right  tem- 
poral lobe  and  double  puncture  of  the  right  cerebellar  hemi- 
sphere (on  the  inner  brain  membranes).  Calcified  tubercles 
of  the  apex  of  the  right  lung  and  coalescence  of  same. 

The  meningitis  surely  existed  long  before  patient  was  ad- 
mitted, and  the  history  also  indicated  that  for  several  weeks 
patient  had  been  listless  and  remained  in  passive  dorsal  posi- 
tion, at  times  even  unconscious.  In  making  the  operation,  the 
cholesteatoma  was  removed  and  the  labyrinth,  which  was  still 
irritable,  at  the  time  was  not  touched.  Not  until  after  the 
radical  operation,  and  only  when  the  labyrinth  symptoms  did 
not  dinrn-sh  and  the  irritability  of  the  labyrinth  ceased,  was 
the  labyrinth  opened  wide  and  exposed  over  the  pyramid  and 
the  posterior  and  middle  cranial  fossae ;  however,  the  dura 
showed  no  changes  within  this  region.  The  autopsy  findings 
corresponded  with  those  of  the  operation.  The  meningitis  was 
decidedly  limited  to  the  middle  and  posterior  cranial  fossae 
of  the  left  or  sound  side.  From  it  we  could  not  trace  an  ana- 
tonrc  connection :  at  least,  no  macroscopic  relation  with  the 
ear  disease ;  and  it  consisted  essentially  of  an  external  and  in- 
ternal pachymeningitis,  which  is  the  kind  of  meningitis  that 
very  frequently  shows  an  intimate  and  distinct  anatomic  rela- 
t'on  with  the  original  ear  disease.     (.'Mexander.) 

V>y  the  lumbar  puncture,  a  clear  liquor  was  evacuated  under 
increased  pressure.  After  several  hours  the  liquor  showed 
fine -I  white  stipplings.  and  the  cultures  remained  sterile, 
whereas,  on  the  other  hand,  by  the  microscope  moderately 
numerous,  small,  gram-positive  cocci  in  short  chains  were 
found,  and  also  scanty  gram-negative  bacilli.  .\s  already  men- 
tioned, the  remarkable  point  of  this  case  is  the  fact  that  the 
lumbar  puncture  liquor  remained  clear  and  colorless  up  to 
death,  which  proves  the  varying  condition  of  the  lumbar  punc- 
ture liquor  in  jjiinilrnt  niptiiriL'^itis  as  regards  color  and  trans- 
parency. 
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Cloudy  sterile  cerebrospinal  liquor  is  characteristic  of  brain 
abscess ;  yet  it  is  found  also  in  some  cases  of  sinus  thrombosis 
and  at  times  with  large  extradural  abscesses,  I  have,  in  the 
above,  treated  this  important  chapter  of  lumbar  puncture  and 
referred  to  the  great  diagnostic  importance  6i  this  fact,  and 
yet  exceptions  are  possible,  and  it  is  again  the  purulent  men- 
ingitis that  causes  such  exceptions. 

Case  10.  Josef  Lusek,  21  years  old,  blacksmith,  of  Vienna, 
admitted  to  the  Ear  Department  of  the  University  of  \'ienna 
on  February  27,  1907. 

Diagnosis :     Otitis  media  suppurativa  chronica  dextra. 

Therapy :  Radical  operation.  Opening  of  the  posterior  and 
middle  cranial   fossae.     Puncture  of  the  cerebellum. 

History:  Since  the  age  of  four,  otorrhea  of  the  right  ear, 
following  measles.  It  is  an  intermittent  otorrhea,  beginning 
usually  with  pains  and  lasting  for  some  days.  Three  weeks 
ago  otorrhea  began  again,  and  since  then  patient  has  had  vio- 
lent headaches  on  the  right  side ;  during  the  last  few  days,  he 
has  had  chills,  marked  vertigo,  apparent  turning  of  the  sur- 
rounding objects,  and  several  times  has  vomited.  For  some 
days,  patient  has  been  treated  at  the  ambulatorum  of  our  clinic. 
Yesterday  patient  collapsed  in  the  street  and  was  brought  in  to 
our  clinic  by  the  First  Aid  Society. 

Patient  vomited  three  times  during  night  and  once  in  the 
morning. 

Right  •       Left 

By  means  of  the  ear  tube  "t 

l^^laZ^tr^rZVr^ect  \  ••  Conversational   speech 9  m. 

ly  repeated.  -' 

O Whisper 9  m. 

O Acumeter 9  m. 

Weber   + 

Schwabach  shortened 

Rinne -}- 

C,   + 

. C,  . f 

— Watch   -h 

— Acumeter    -|- 

+   Spontaneous  nystagmus -f- 

Typical  reaction  caloric  nystagmus,  rotatory,  long-stroked : 
typical  reaction  galvanic  nystagmus,  rotatory,  long-stroked. 
Disturbance  of  equilibrium :  vertigo  with  the  slightest  mo- 
tions ;  with  closed  eves  considerable  disturbance. 


ATMENT   of   OTIT  621 

Present  condition :  Strong  individual  of  medium  height. 
Patient  stays  in  bed  and,  as  he  states  himself,  the  slightest 
motion,  even  that  of  his  eyes,  causes  vertigo.  Patient  cannot 
sit  up.     Tem|)erature  37°.     Pulse  strong  and  regular  78. 

Right  ear :  Fetid  pus,  cholestearin  crystals.  Total  destruc- 
tion of  the  drum  membrane :  'jrarmlation'^  in  the  tympanic 
cavity.    Left  ear  normal. 

Lumbar  puncture  yielded  a  slightly  clouded  liquor  under 
normal  pressure.  The  micro.scoi)e  showed  no  niicroi^rijaii- 
isms,  but  polynuclear  leucocytes. 

March  L  1907.  Operation  in  Billroths  mixture  narcosis. 
Typical  skin  incision.  Exposure  of  the  mastoid  process.  The 
cortex  is  hard.  The  interior  is  fetid,  purulent  and  soft.  In 
the  attic  and  antrum  a  fetid,  ichorous  cholesteatoma  was 
found.  Prominence  of  the  lateral  semicircular  canal  was  un- 
altered. Granulations  on  the  base  of  stapes.  Wound  dress- 
in*;.     Bandage. 

Marcli  •!.  Patient  feels  somewhat  better,  vomited  several 
times.     Facial  paresis  with  its  phenomena. 

March  4.  Patient  complains  of  great  vertigo.  X'omited 
several  times  during  night.  Nystagmus  to  the  sound  side ; 
patient  complains  of  diffuse  headaches.  Temf>erature  normal. 
Pulse  52. 

March  .'>.  Patient  feels  l)etter.  Xo  vomiting.  Long-stroked 
rotatory  nystagmus  to  the  sound  side  and  some  short  strokes 
to  the  diseased  side. 

March  6.  \'ertigo  still  present.  Nystagmus  to  the  sound 
side.     Patient  feels  better  and  did  not  vomit. 

Marrli  "  F^atient  has  a  severe  headache.  Increased  ver- 
tij^o  io-da\.  Patient  can  walk  only  with  support.  Tempera- 
ture 38° ;  pulse  88.  At  6  p.  m.  operation  was  made  by  Alex- 
ander. Fetid  labyrinth  suppuration.  Dura  of  the  posterior 
and  middle  cranial  fossae  bulged  forward  and  was  injected. 
Removal  of  the  labyrinth  as  far  as  the  inner  auditory  canal. 
()|Kn;ii::  of  the  cochlea.  Function  of  the  cerebellum  negative. 
\\'"!inil   dressing. 

-M  !\li  >  Patient  unconscious.  Temperature  3t>.9°.  Pupils 
v!ilc.  unetjual  and  not  reacting.     Pulse  slow  (60  a  minute). 

-March  i>.     7  a.  m..  patient  died. 

Post  mortem  result:  Purulent  basal  meningitis  with  special 
localization  of  the  exudate  over  the  right  border  of  the  pons, 
including  the  nerve  branches  running  alongside,  chronic  puni- 
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lent  middle  ear  inflammation  on  the  right  side.  Acute  edema 
of  the  leptomeninges  and  the  brain.  Pachymeningitis  ex- 
terna i3eginning  to  perforate  and  fresh  internal  pachymenin- 
gitis in  the  region  of  the  posterior  and  middle  cranial  fossae. 

Chronic  emphysema  of  the  lungs.  Parenchymatous  de- 
generation of  the  heart  and  the  liver.  Acute  splecnic  tumor. 
Bacteriologic  findings  in  the  smear  preparation  of  the  men- 
ingeal exudate  :  Abundant  mono-  and  polynuclear  cells ;  a  few 
gram-positive  cocci,  as  well  as  gram-negative  short  rods  of 
the  type  of  the  bacillus  of  influenza.  ♦ 

We  have  to  deal  with  a  basal  purulent  meningitis  with  en- 
capsulation of  the  exudate  between  the  brain  surface  and  the 
leptomeninges. 

On  the  right  edge  of  the  pons  and  on  the  nerve  branches 
running  along  the  same,  especially  along  the  acoustic  and  fa- 
cial, the  exudate  was  heaped  up  into  circumscribed  tumor-like 
masses.  This  localization  explains  the  peculiar  findings  of 
the  lumbar  puncture.  From  this  suppurative  focus,  leucocytes 
entered  the  cerebrospinal  liquid,  but  no  microorganisms,  and 
thus  the- lumbar  puncture  showed,  under  increased  pressure, 
a  cloudy,  coagulating  liquor  without  any  microorganisms. 
The  meningitis  surely  existed  before  patient  was  admitted  to 
the  clinic,  as  indicated  by  the  history  of  vomiting  and  violent 
headaches.  In  spite  of  extensive  exposure  of  the  brain  and 
free  drainage,  we  did  not  succeed  in  preventing  the  fatal  issue. 
It  was  evident  at  the  time  of  the  operation  that  the  vitality  of 
the  patient  was  greatly  reduced,  also  the  acute  edema  of  the 
leptomeninges  and  the  acute  brain  edema  showed  that  the  in- 
flammatory process  had  already  extended  from  the  meningeal 
suppurative  focus  to  the  base  of  the  brain  and  over  the  entire 
meninges  and  the  brain.  The  hopelessness  of  this  case  was 
demonstrated  at  the  post  mortem  examination  by  the  pulmo- 
nary emphysema,  the  parenchymatous  degenerat'on  of  the 
heart  and  liver. 

Case  11.  Florian  G.,  24  years  old.  farmer,  of  Loich.  Au>- 
tria,  admitted  November  12,  190(5. 

Diagnosis :  Otitis  media  suppur.  chronica  dextra.  Cho 
lesteatoma.  Chronic  labyrinth  suppuration.  Caries  of  the 
temporal  bone.     Meningitis  tuberculosa. 

Therapeutics:  Radical  operation.  Plastic  after  Panse. 
Opening  and  removal  of  the  labyrinth.  Exposure  and  punc- 
ture of  the  dura  of  the  middle  and  posterior  cranial  fossae. 


SURGICAL  TREATMENT  OP  OTITIC    MENINGITIS.  923 

History:  F*atient  had  measles  between  the  age  of  4  and  5, 
influenza  between  9  and  10  and  typhus  when  he  was  17.  In 
connection  therewith  he  began  to  suffer  with  the  right  leg, 
having  had  typhoid  fever  for  six  months.  After  convales- 
cense  from  influenza,  fourteen  or  fifteen  years  ago,  patient  de- 
veloped right-sided  headaches  and  pains  in  the  ear ;  two  weeks 
later  otorrhea  appeared,  when  the  pains  in  the  ear  stopped ; 
however,  the  otorrhea  continued  with  short  intermissions. 
When  the  otorrhea  ceased  for  a  short  time,  pains  in  the  ear 
occurred  again  that  lasted  until  otorrhea  began. 

The  ear  discharge  was  copious  in  the  beginning;  later  on 
less,  but  always  fetid.  Eighteen  days  ago  otorrhea  stopped 
again  and  patient  again  had  pains  in  his  ear  and  head  on  the 
right  side.  For  two  weeks  he  had  a  retroauricular  swelling 
and  the  pains  in  the  ear  and  head  became  so  intense  that  the 
patient  could  not  sleep.  Since  then  patient  often  has  attacks 
of  vertigo;  however,  the  vertigo  was  not  decided.  There  is 
no  apparent  turning  of  the  surrounding  objects,  and  it  is  lim- 
ited to  the  head.  Patient  staggers  in  walking;  no  vomiting. 
In  spite  of  having  been  treated,  ^he  headache  did  not  diminish ; 
two  days  ago  otorrhea  began  again  and  one  day  ago  a  physi- 
cian in  the  country'  cut  or  punctured  his  ear.  whereupon  otor- 
rhea increased  and  headaches  somewhat  decreased.  Since  pa- 
tient began  to  suflFer  with  the  ear,  his  hearing  is  bad.  and 
since  eighteen  days  (i.  e.,  since  he  has  violent  pains  in  the  ear 
and  head),  patient's  hearing  is  still  worse.  He  had  no  chill, 
only  when  the  headaches  were  specially  severe,  he  became  very 
warm  and  perspired.  At  this  time  patient  complains  of  mod- 
erate pains  in  the  ear  and  head,  otorrhea  and  bad  hearing. 

Status  praesens :  Well  developed  and  well  nourished  indi- 
vidual. \o  pathologic  changes  are  found  in  his  abdominal  and 
thoracic  organs.     Temperature  38°.     Facialis  free. 

Left  ear :    Drum  membrane  somewhat  retracted  and  cloudy. 

Right  ear:  In  the  external  auditory  canal  abundant,  fetid 
pus ;  marked  narrowing  of  the  external  auditory  canal  by  the 
sinking  of  the  posterior  upper  wall ;  granulations  on  the  same 
between  which  pus  exudes.  In  probing  this  place,  we  touch 
soft  masses  and  rough  bone.  There  is  a  boggy  swelling  over 
the  mastoid  process  and  the  skin  is  reddened  and  stretched. 
The  mastoid  process  is  painful  on  pressure.  In  washing  out 
the  fistula,  abundant  cholesteatoma  masses  escape,  which  con- 
tain cholestearin  crystals. 
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FUNCTIONAL    FINDING. 

Right  Lett 

With  ear  tube  -i/J  in .  . .  Speech   Z.   W. 

O Whisper "^-.'5  m. 

O Acumeter H  m. 

Weber -h 

Shortened Schwabach    Normal 

Air  conduction  absent.  .  Rinne    -j- 

O  Q   -r 

Greatly  diminished  .  .  .  .  C^    -f- 

— Watch -L 

-\- Acumeter r 

O Spontaneous  nystagmus C) 

With  cold  water,  caloric  nystagmus,  typical  reaction ;  both 
sides  show  normal  nystagmus  after  turning. 

Standing  with  closed  eyes,  patient  falls  a  little  backwards 
and  to  the  diseased  side.  W^ith  closed  eyes,  patient  walks  with 
broad  gait  and  staggers.  With  eyes  open,  patient  walks  well 
backwards,  and  also  the  hopping  is  good.     No  ataxia. 

November  13,  190(5.  Operation  in  Billroth's  mixture  nar- 
cosis. Typical  skin  incision  7  cm.  long.  Soft  parts  thickened. 
Exposure  and  opening  of  the  mastoid  process ;  cortex  hard. 
The  posterior  bony  wall  of  the  auditory  canal  and  the  interior 
of  the  mastoid  process  are  destroyed ;  in  the  latter,  we  find  an 
ichorous  cholesteatoma  a  little  larger  than  a  hazel  nut,  which 
caused  the  destruction  of  the  posterior  wall  of  the  auditory 
canal. 

The  skin  of  tlie  auditory  canal  is  also  partly  destroyed.  Radi- 
cal operation,  plastic  according  to  Pause.  Over  the  horizontU 
semicircular  canal  a  .small  osteophyte  of  the  size  of  a  pea, 
that  caused  a  narrowing  of  the  antrum.  Below  the  semi- 
circular canal  was  a  discolored  bone  particle  reaching  up  to 
the  facialis  and  the  fenestra  ovalis.  Removal  of  the  same.  No 
fistula  was  found.     Wound  dressing.     Bandage. 

After  operation  :  Spontaneous  nystagmus  to  the  sound  side. 
Facial  paresis  in  the  maxillary  branch. 

November  14.  Moderate  headaches  on  the  right  side ;  ver- 
tigo ;  subfebrile  temperature.  Spontaneous  nystagmus  to  the 
sound  side. 

November  lo.  Moderate  pain  in  the  ear  and  head  on  the 
right  side.    \'ertigo  less.    Nystagmus  the  same  as  the  day  be- 
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fore.  Subtebrile  temperature.  Entirely  conscious.  Purj^a- 
tive. 

Xovember  IG.  Morning  temperature  36.(>°,  Violent  head- 
aches.    Faiiitness.     Xystagnuis  idem. 

Xovember  l(i.  1  p.  m..  temperature  ;{!'  .  \  iolent»  head- 
aches. Xystagmus  to  the  souml  side  less  than  the  previous 
day.  'i  p.  m..  X'iolent  headaches.  X'omit'ng;  moderate  stu- 
ix)r.  4  :.iO  p.  m..  temj>erature  40.5^.  Pain  also  in  the  fore- 
head. X'omiting ;  stupor ;  slight  s|X)ntaneous  nystagmus  to  the 
sound  side.  '>  p.  m  .  labxrintli  operati""  '"vl-'r  l*ii!lroth"s  mix- 
ture narcosi>. 

1.  Lumbar  puncture  "io  ccni. ;  clear  lu|Uor  containing  small- 
est .specks,  which  is  evacuated  under  h-gh  pressure  (  sterile  by 
microscope  and  culture). 

2.  Change  of  dressing.  Long-stroked  ny>iai;iiius  to  the 
sound  side,  after  having  exposed  the  dura  of  the  middle  and 
posterior  cranial  fossae.  Opening  and  removal  of  the  laby- 
rinth, preserving  the  facial  canal.  The  cochlea  and  all  laby- 
rinth channels  are  filled  with  intense  fetid  caseous  pus.  Inci- 
sion of  the  dura  of  the  middle  and  posterior  cranial  fossae. 
Puncture  of  same  with  negative  result.  After  the  operation, 
violent  headaches  in  the  evening.  Temperature  40.5°.  Ice 
bag  on  the  head. 

Xovember  K.  Headaches  diminished,  owing  to  the  ice  bag. 
Temperature  38".  No  vertigo.  Xo  vomiting.  Faintness,  but 
no  stupor.  Xo  spontaneous  nystagmus.  Pupils  narrow  with 
slow  reaction  to  light.  Pulse  slow.  Temperature,  in  the  after- 
noon. 39.5". 

Xovember  1^.  \  ery  intense  headaches.  Temperature  38°, 
ice  bag.  Otherwise  the  same  as  yesterday.  Temperature  in 
the  afternoon  39.4°.  Evening:  During  day  nausea  occurred 
several  times.  As  soon  as  patient  takes  some  nourishment,  he 
vomits  it.  In  the  evening  vomiting  ceased.  Patient  takes 
moderate  amount  of  focKl.  Retention  of  urine  during  the  en- 
tire day.     In  the  evening  six>ntaneous  urination. 

Xovember  19.  Headaches  somewhat  diminished.  Temper- 
ature 38.1°,  Change  of  dressing.  Shortening  of  the  strips. 
Slight  spontaneous  nystagmus  to  both  sides.  No  vertigo. 
Temperature  in  the  afternoon  38°. 

Xovember  20.  Headaches.  Temperature  3T.1°  Herpes. 
Ab<iucens  paralysis  on  the  right.  Spontaneous  nystagmus  to 
the  <()un(l  »i<le.     Temperature  in  the  afternoon  -■^'<..">^. 
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November  21.  Restless  night;  headache;  temperature 
37.1°.  Afternoon  temperature  37.8°.     Pyramidon. 

November  22.  Moderate  headaches.  Spontaneous  nystag- 
mus to  the  sound  side.  Temperature  36.8°.  Change  of  band- 
age. Change  of  strips.  Very  little  fetid  secretion.  Tempera- 
ture 37.8°  in  the  afternoon.     Nb  vertigo. 

November  23.  Moderate  headaches  on  the  right  side ;  no 
other  complaint.  Takes  nourishment  very  well.  Tempera- 
ture 37°.  Spontaneous  nystagmus  to  the  sound  side.  Tem- 
perature 39.9°  in  the  afternoon. 

November  24.  Status  idem.  Temperature  37°.  No  ver- 
tigo.    Nystagmus  idem.    Temperature  37.9°  in  the  afternoon. 

November  25.  Slight  headaches  on  the  right ;  otherwise  pa- 
tient feels  well.  Temperature  37°.  Change  of  bandage.  Pro- 
fuse secretion. 

November  26.  Status  idem.  Nystagmus  idem.  Tempera- 
ture 37.1°.  Temperature  in  the  afternoon  37.8°.  Violent 
headaches. 

November  27.  Patient  feels  well.  Temperature  36.8°  to 
36.9°.  Change  of  bandage.  Moderate  secretion.  Nystagmus 
idem. 

November  28.  Patient  feels  well.  Temperature  36.6°  to 
36.8°.     Nystagmus  idem. 

November  29.  Patient  feels  well.  Temperature  36.5°  to 
36.7°.  No  vertigo.  Change  of  bandage.  One  sequestrum 
was  discharged. 

November  30.  Patient  feels  well.  Leaves  his  bed  for  a 
few  hours.  Temperature  36.4°.  Moderate  spontaneous  nys- 
tagmus ,to  the  sound,  side.  Temperature  suddenly  rose  to 
40.9°  in  the  afternoon.  Faintness.  Change  of  bandage. 
Moderate  secretion. 

December  1.  Temperature  37.3°.  Moderate  headaches. 
Spontaneous  rotatory  nystagmus  to  both  sides ;  more  so  to  the 
sound  side  than  to  the  diseased  side.  Temperature  37.5°  in 
the  afternoon. 

December  2.  Temperature  37°.  Patient  feels  very  bad. 
Change  of  bandage.  Abundant  secretion.  Vomits  often  dur- 
ing the  forenoon.  Spontaneous  nystagmus  to  the  sound  side. 
Temperature  39.3°  in  the  afternoon.  Headaches.  Violent 
vomiting. 

December  3.  Temperature  40.4°  at  8  a.  m.  Pulse  88. 
Spontaneous  nystagmus  to  both  sides,  less  to  the  diseased  side. 


t;  voinitctl  uiuu.     \  ioleiit  headaches.     Moderate 

i    !  ;  .nvulsions;  no  deUrium.     Stiff  neck.     Painfuhiess 

on  pressure  on  the  cervical  portion  of  the  vertebral  column, 
l^ipils  contracted  and  slowly  reacting  to  light.  Change  of 
dressing.  Non-fetid  pus  in  the  labyrinth  cavity,  the  exposed 
<lura  of  the  middle  cranial  fossa  strongly  bulging  forward. 
Puncture  negative.  Forenoon :  Beginning  edema  pulmon. 
Somnolence.     Retention  of  urine.     Catheterization. 

Xoon:  Status  idem.  Cyanosis.  Pupils  narrow.  Pulse  120. 
Injection  oi  camphor.  .">  ]>.  m.,  bee^inninij  of  agony.  Patient 
died  at  1 1  p.  in. 

Post  mortem  result  ( iiofrat  W  eichselbaum )  :  Radical  op- 
eration had  been  made  on  account  of  chronic  purulent  middle 
ear  inflammation  and  formation  of  cholesteatoma :  there  was 
an  old  abscess  in  the  right  temporal  lobe,  close  under  the  sur- 
face and  reaching  forward  to  the  inferior  comu  of  the  lateral 
ventricle  w'thout  breaking  into  the  latter ;  the  abscess  was 
about  as  large  as  a  walnut  and  contained  thick  pus ;  in  corres- 
pondence therewith  we  found  a  loss  of  substance  on  the  sur- 
face on  the  temporal  lobe,  w  hich  had  a  shallow  opening ;  how- 
ever, in  no  relation  with  the  abscess  cavity ;  circumscribed, 
fibrinous  leptomeningitis  on  the  convexity  of  the  left  frontal 
lobe  and  fibrinous  leptomeningitis  spinalis  on  the  posterior 
surface  of  the  spinal  cord.  Hydrocephalus  internus  acutus. 
Lobular  pneumonia  in  both  lungs ;  parenchymatous  degenera- 
tion of  the  liver  and  kidpeys. 

In  this  case,  the  same  as  in  the  previous  one,  we  have  to 
deal  w'th  cholesteatoma  and  labyrinth  suppuration  with  men- 
ingitis. The  clear  lumbar  puncture  which  was  evacuated  un- 
der increased  pressure  contained  a  few  ver>'  small  white  stip- 
plin<;s  and  was  sterile.  The  case  is  interesting  insofar  as 
besides  the  meningitis,  there  was  also  an  absces  in  the  temporal 
lobe.  The  meningitis  extended  over  the  left  frontal  lobe  and 
the  spinal  leptomeninges. 

This  case  illustrates  the  rare  combination  of  a  labyrinth  sup- 
puration with  an  abscess  of  the  temporal  lobe,  originating  me- 
tastically  from  the  suppuration  of  the  semicircular  canal. 
The  ineningitis  also  doubtless  was  of  metastatic  origin,  as 
shown  by  its  affecting  the  side  of  the  sound  ear  and  the  ver- 
tebral column. 

In  conclusion,  I  am  going  to  report  on  two  cases  of  tuber- 
culous caries  of  the  temporal  bone  and  meningitis  with  nega- 
tive findings  in  the  lumbar  puncture  liquor: 
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Case  12.  Thomas  W.,  of  Aussergefild,  in  Bohemia.  Aus- 
tria, 39  years  old,  tailor,  admitted  November  14.  1905. 

Diagnosis :  Otitis  media  suppur.  chronica  sin. ;  fistula  in 
the  fossa  mast. ;  destruction  of  the  greatest  part  of  the  poste- 
rior wall  of  the  auditory  canal ;  tympanic  cavity  filled  with 
granulations.  Labyrinth  diseased.  Softening  of  most  of  the 
petrous  bone. 

Therapy :  Radical  operation ;  removal  of  the  labyrinth  and 
of  the  entire  petrous  portion  of  the  temporal  bone  to  the  tip ; 
plastic  according  to  Pause. 

History:  1904,  amputation  of  the  left  leg  below  the  knee 
in  consequence  of  caries.  Since  June,  1904,  otorrhea  on  the 
left,  beginning  with  slight  pain.  Since  three  weeks  a  pressure 
sensation  has  often  been  felt  in  the  ear ;  headaches  on  the  side 
of  the  diseased  ear;  no  vertigo;  no  sensibility  to  pressure  on 
the  mastoid  process. 

Right  ear :     Normal  drum  membrane. 

Left  ear:  Auditory  canal  filled  with  polypi  and  much  se- 
cretion. 

disturbances  of  equilibrium. 
Right  Lett 

Normal Speech De:if 

Normal Whisper Deif 

+    Weber   

+   Rinne — 

Good   Cj — 

Good    C4 — 

+   Watch — 

Xo  nystagmus,  no  swaying  with  closed  eyes. 

November  Ifi.  190(>.  Radical  operation  in  Billroth's  mix- 
ture narcosis.  Typical  skin  incision ;  exposure  of  the  mastoid 
process.  A  fistulous  opening  of  the  size  of  a  lentil  in  the  fossa 
mastoidea  filled  with  granulations  and  cholesteatoma.  The 
sound  passes  through  this  into  a  cavitj^of  the  size  of  a  cherry 
stone,  filled  with  purulent  cholesteatoma,  at  the  upper  part  of 
the  mastoid  process.  The  posterior  wall  of  the  auditory  canal 
has  been  destroyed  except  the  medial  portion.  After  the  re- 
moval of  the  rest  of  the  posterior  wall  of  the  aud'tory  canal 
and  the  lateral  attic  wall,  the  entire  cavity  is  seen  filled  with 
granulations  and  pus.  The  purulent  softening  and  formation 
of  granulations  also  reach  into  the  labyrinth.  The  entire  laby- 
rinth cavities  are  filled  with  pus  and  granulat'ons.     The  entire 
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petrous  bone  and  the  labyrinth  are  removed  as  far  as  the  tip 
of  the  former.  The  latter  we  let  remain  in  its  place  since, 
being  elastic,  continuing  our  work  with  the  chisel  or  the  bone 
forceps  might  cause  a  luxation  of  this  portion.  It  seems  that 
the  bony  portion  that  is  left  is  also  diseased ;  at  least,  that  part 
turned  to  the  wound  cavity.  In  removing  the  labyrinth,  the 
facial  nerve  is  removed  in  its  entire  course  through  the  petrous 
jx>rti<  n  of  the  temporal  bone.  The  purulent  softening  also 
reai  nus,  the  lateral  wall  of  which  is  exposed  the 

size  ui  a  i>iaii  and  covered  with  granulations.  Plastic  accord- 
ing to  Panse.     Wound  dressing.     Mandage. 

November  K .  In  dorsal  position ;  horizontal  nystagmus  to 
both  sides. 

Xoveml>er  IS.  Rotatory  nystagmus  to  the  right  with  in- 
clination of  head  to  the  sound  side.  Findings  of  the  Patho- 
iotiical  and  Anatom-cal  Institute  of  November  21st:  Micro- 
scope: gram-positive  cocci  in  pairs  and  gram-negative  bacilli. 

Culture :     Staphylococci  pyogenes.     Anaerobic  negative. 

November  ?S.  First  change  of  bandage.  Removal  of 
strips. 

November   .t.     .  ccondary  suture. 

November29.     Removal  of  sutures. 

December  3.     Wound  closed.     Patient  without  bandage. 

December  H.  For  some  davs  sHcrht  increase  of  temi^era- 
ture :  nausea:  violent  vomitinu 

The  lumbar  puncture  reveals  a  clear  iiquor  under  ordmary 
pressure.  .After  <ix  hours  slight  coagulation.  No  micro- 
organisms. 

December  IK.  .>,in.\  yesterday  forenoon  unconsciousness. 
Cheyne- Stokes  respiration.     Involuntary  discharge  of  urine. 

December  20.  Patient  arouses  when  accosted  and  slowly 
answers  questions :  complains  of  headaches :  distinct  ataxia 
on  the  left  side :  paralysis  of  the  eye  muscles. 

December  21.     Death. 

Post  mortem  result :  Acute  tubercular  leptomeningitis  at 
the  base  of  the  brain  and  to  a  less,  degree  on  the  lateral  por- 
tions of  the  vortex.  A  caseous  tubercle  of  the  size  of  a  nut 
in  the  right  temporal  lobe. 

Chronic  tuberculosis  with  dry  caseation  of  the  cervical  Imp- 
phatic  glands,  the  trach-bronch..  and  the  bronch-pulm.  lym- 
phatic glands:  the  anterior  and  posterior  mediast..  the  retfo- 
mesent..  and  the  lymphatic  glands  at  the  entrance  to 
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the  liver  and  spleen ;  the  ing.  and  axill.  lymphatic  glands. 
Chronic  tubercles  in  the  spleen  and  liver.  Adhesive  pleuritis 
of  the  right  lung.  A  cold  abscess  on  the  right  side  of  the 
thorax.  Radical  operation  of  the  left  ear  (November  17)  on 
account  of  chronic  otitis  and  caries  of  the  petrous  portion  of 
the  temporal  bone.  Fresh  incision  wound  of  the  right  cere- 
bellar hemisphere. 

According  to  the  clinical  examinations,  the  radical  operation, 
as  well  as  the  resection  of  the  petrous  portion  of  the  temporal 
bone,  the  latter  being  diseased,  were  indicated.  After  the  re- 
section of  the  base  of  the  petrous  portion  and  the  entire  laby- 
rinth, the  tip  of  the  petrous  portion  appeared  as  a  pointed 
sequestrum,  so  that  its  extraction  threatened  to  injure  the  caro- 
tid and  was  therefore  not  removed ;  however,  it  was  hoped 
that  later  on  the  tip  would  come  away  spontaneously. 

Unfortunately,  this  hope  was  not  fulfilled.  It  is  true  that 
the  condition  of  the  patient  was  satisfactory  for  some  time. 
He  was  even  able  to  walk  around.  Finally,  however,  he  was 
attacked  by  a  tubercular  meningitis.  The  post  mortem  re- 
vealed a  tubercle  in  the  right  temporal  lobe,  a  chronic  tuber- 
culosis of  almost  all  the  internal  organs,  a  cold  abscess,  etc. 
So  a  cure  was  a  priori  impossible.  The  indication  for  the 
mastoid  operation  was  given  as  a  vital  indication  by  the  laby- 
rinth symptoms.  The  course  of  the  case  is  a  type  of  tuber- 
cular labyrinthitis,  complicated  by  tuberculosis  elsewhere 
(lymph  nodes,  lungs,  abdominal  viscera,  bones  and  joints). 

Ear  disease  with  multiple  bone  and  joint  tuberculosis  ap- 
pears less  unfavorable  prognostically  than  other  forms  of  tu- 
berculosis. At  least,  I  can  report  three  cases  operated  for 
otitis  media  suppurativa,  with  multiple  bone  and  joint  tuber- 
culosis, which  got  well  after  resection  of  the  petrous  bone  and 
removal  of  the  labyrinth  and  have  remained  well  three  to  five 
years  after  the  operation. 

All  other  cases — not  immediately,  it  is  true,  but  three  weeks 
to  six  months  after  the  operation — have  died  of  tubercular 
meningitis.  I  remember  a,  case  demonstrated  by  me  early  this 
year  before  the  Austrian  Otological  Society. 

Lumbar  puncture  was  performed  twice,  obtaining  a  clear 
liquor  each  time.  It  contained  no  microorganisms,  nor  could 
tubercle  bacilli  be  found,  even  after  a  long  search.  It  is  true 
that  the  puncture  was  made  early,  four  weeks  before  death. 

The  following  case  shows  meningitis  tuberculosa  with  nega- 
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live  lumbar  punciurc  hntiuigs.  taken  seventeen  days  and  eight 
days  before  death : 

Cask  i;5.  Emil  Scli  .  \  uima.  1  l  years  old,  student,  ad- 
mitted June  22.  Umc. 

Diagnosis:  (  )titis  media  supp.  chronica  dextra.  Menin- 
gitis tuberculosa. 

Therapy :  Radical  operation.  Exposure  of  sinus.  Expos- 
ure and  exploration  of  the  middle  and  posterior  cranial  fos- 
sae.    Lumbar  puncture. 

History:  Patient  had  scarlet  fever  when  eighteen  months 
old.  For  five  years  he  has  had  profuse  otorrhea  on  the  right 
side,  slightly  fetid.  Since  two  months  patient  complains  of 
pains  in  the  right  ear,  which,  however,  became  less  lately. 
Three  weeks  ago,  for  the  first  time,  polyps  were  removed  from 
the  ear,  and  sixteen  days  ago.  tor  the  second  time,  where- 
upon the  otorrhea  stopped.  For  five  days  patient  complains 
of  headaches ;  for  two  days  occasional  vomiting  and  more  vio- 
lent headaches.  Rest  in  bed.  Patient's  hearing  is  worse  on 
the  right  side  since  the  beginning  of  his  ear  disease.  When 
patient  was  recieved.  he  complained  of  moderate  headaches. 
Pafent's  physician  made  attic  washings  on  account  of  cho- 
lesteatoma. 

Present  condition :  Well  nourished  individual  of  medium 
height  and  weak  structure  of  bones  and  moderately  developed 
muscles.  No  pathologic  changes  in  the  thoracic  and  abdom- 
inal organs.  The  skin  and  the  visible  mucous  membranes  are 
pale.  Patient  lies  in  passive  dorsal  position,  most  of  the  time 
C'tTiipletely  motionless  and  sometimes  he  makes  rapid  motions 
>!  >hort  duration  with  his  body  and  extremities.  Active  move- 
ments of  the  head  and  neck  are  avoided ;  passive  motions  of 
same  may  be  made  with  some  resistance.  Patient  cannot  walk 
about.  Reflexes  unaltered.  Pulse  T2.  respiration  28,  tempera- 
ture 37.8°. 

Left  ear :    Tympanic  membrane  normal. 

Right  ear:  Tympanic  membrane  absent  in  its  greatest  por- 
tion :  only  the  Shrapnel  membrane  is  present.  The  stump  -A 
the  malleus  is  grown  to  the  inner  wall  of  the  tympanic  cavity. 
From  the  attic  and  antrum  only  slight  granulations  reach  into 
the  tympanic  cavity,  which  contains  scanty,  fetid  secretion. 
The  promontory  wall  in  its  greatest  part  is  epidermized.  From 
behind  and  above,  with  aspiration  by  means  of  Siegle's  specu- 
lum, '^ome  pus  and  cholesteatoma  are  brought  to  view.     The 
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region  of  the  mastoid  process  is  unaltered.  No  sensibility  to 
l)ercussion  of  the  skull.  Xo  pain  by  point  pressure  on  the 
vertebral  column. 

Right  Left 

10  m Speech Normal 

A.  C Whisper Normal 

+    W  eber 

— Rinne 

Strong   stroke    -f-  •  •  •  C^ Normal 

Strong   stroke    -)-...  C^ Normal 

— .  .  .  Watch 

— .  . .  Acumeter + 

Spontaneous  nystagmus  slight  to  left  side ;  caloric  nystag- 
mus (when  in  bed)  :  applying  cold  water,  very  strong  hori- 
zontal nystagmus  to  the  sound  side  (left)  ;  also  on  looking  'o 
tb.c  diseased  side,  afterwards  vomiting. 

Spontaneous  nystagmus  slight  to  left  side.  Caloric  nystag- 
mus (when  in  bed),  applying  cold  water;  very  strong  hori- 
zontal nystagmus  to  the  sound  side  (left),  also  on  lookiu'T  to 
the  diseased  side  ;  afterwards  vorhiting. 

The  patient  being  stupefied,  the  examination  on  the  revolv- 
ing chair  and  for  disturbances  of  equilibrium  cannot  be  car- 
ried out.  and  for  the  same  reason  the  functional  examination 
is  not  free  from  objections. 

Consciousness  is  so  obtunded  at  times  that  patient  does  not 
even  answer  quite  simple  questions,  whereas  after  a  few  min- 
utes quite  often  correct  and  prompt  answers  are  obtained.  Pa- 
tient recognizes  and  designates  properly  the  objects  shown 
him  (watch,  key,  water  glass).  He  cannot  find  the  name  for 
pen  holder ;  however,  when  he  is  asked  whether  it  was  a  pencil 
or  a  tooth  pick,  he  promptly  says  "No,"  and  when  asked:  "Is 
this  a  pen  holder?'""  he  will  answer  "Yes!"  The  right  naso- 
labial wrinkle  is  -somewhat  obliterated.  Facial  twitchings  can 
not  be  observed  at  tlrs  time.  Slight  paresis-  of  the  right  ab- 
duceus.  I'al]xiti>>n  and  temperature  examinations  reveal  nor- 
mal reaction  if  made  when  patient  is  clearly  conscious. 

Fundus  oculi  normal.     At  8  :;]0  p.  m..  vomiting. 

At  5)  p.  m..  June  v'-J,  1900.  Operation  in  Billroth's  mixture 
narcosis.  Lumbar  jnuicture :  Clear  liquor  is  discharged  under 
high  pressure,  in  which,  however,  individual,  fragile,  fibrin- 
ous flocule  may  be  seen  (by  microscope  and  culture  sterile). 
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Tvj)ical  skin  incision.  Chiscluig  out  of  the  mastoid  prcKess. 
which,  in  its  greater  part,  was  pneumatic.  In  the  cells  around 
the  antrum  is  some  fetid  pus.  After  the  removal  of  the  pos- 
terior wall  of  the  auditory  canal,  in  the  upper  part  of  the  tym- 
panic cavity  and  in  the  antrum  was  found  a  suppurating  cho- 
lesteatoma of  the  size  of  a  cherry  stone,  that  had  destroyed  the 
roof  of  the  antrum.  The  dura  is  bare  here  about  the  size  of 
a  copper  and  by  the  removal  of  the  softened  l)one  in  the  neigh- 
lK)rhocKl  is  exposed  to  the  size  of  a  quarter.  It  is  covered  with 
granulations.  Typical  radical  operation.  Plastic  according  to 
Pause.  Sinus  exposed  the  size  of  a  lentil,  its  wall  being  nor- 
mal. Incision  of  the  exposed  dura  of  the  middle  cranial  fossa 
and  puncture  of  the  temporal  lobe :  The  edematous  brain  pro- 
trude; 1.     Wound  dressing.     Bandage. 

June  i'^.  Horizontal  nystagmus  to  both  sides;  very  strong 
to  the  left ;  very  weak  to  the  right. 

June  "M.  Nystagmus  to  the  right  (diseased)  side  no  more 
present;  however,  very  strong  to  the  sound  (left)  side. 

June  2',i.  Patient  is  lying  in  passive  dorsal  position,  the 
eyelids  not  completely  closed.  He  gives  tardy  answers  to  re- 
peated simple  questions.  Sudden  convulsions  and  moderate 
facial  twitchiiii,'.  Head  motions  somewhat  restricted.  Pa- 
tellar retlex  diminished.     Temperature  38°.     Pulse  100. 

June  'i'l.  p.  m.  Vomited  twice.  Otherwise  condition  is  the 
same.     Temperature  38.5°. 

June  '^4.  a.  m.  Stupor.  Patient  feels  better  subjectively; 
answers  more  promptly:  no  restriction  of  the  cervical  move- 
ments.    Temperature  38°. 

June  24,  p.  m.     Status  idem.     Temperature  37.8°. 

June  25.  Frequent  vomiting.  Restless  sleep;  minimum  of 
food  taken.     Stupor  as  yesterday.     Temperature  37.9°. 

June  25.  p.  m.     Status  idem.     Temperature  37.6°. 

June  2(}.  Xo  vomiting.  Deep  stupor.  Temperature  37°. 
Change  of  dressing.  Removal  of  the  drain.  Brain  prolapse. 
Wound  dressing.     Bandage. 

June  2(5.  p.  m.     Temperature  3(>.8°. 

June  27.  No  voiniiliKr  R(sfl(^«;s;  little  sleep.  Tempera- 
ture 38°. 

June  28.  p.  m.  Subjectively  l)ctter.  Patient  six)ke  only  a 
little  with  his  relatives.     Takes  nourishment  better. 

June  29.  Increasing  stupor.  No  answers  to  questions. 
Sleep  -  -'r         Temperature  38.6°. 
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Change  of  dressing.  A  brain  prolapse  the  size  of  a  walnut, 
red  violet.  Removal  of  same.  Drainage  of  the  dural  opening. 
Wound  dressing.     Bandage. 

June  29,  p.  m.     Increasing  coma.     Temperature  38°. 

June  30,  a.  m.  Great  apathy.  No  answers  to  questions. 
Pupils  wide;  reaction  very  tardy.  Temperature  36.7°.  Pulse 
80,  moderately  strong.  Involuntary  passage  of  urine.  Col- 
lapse. 

With  lumbar  puncture  slightly  cloudy  liquid  escaped  with 
high  pressure. 

Change  of  dressing.  Removal  of  the  drain.  Brain  pro- 
lapse. Again  exploration  of  the  middle  cranial  fossa,  expos- 
ure and  exploration  in  front  of  the  sinus  of  the  posterior  cra- 
nial fossa  with  negative  result. 

June  30,  p.  m.     Temperature  38.1°. 

July  1.  Great  apathy ;  incontinence  of  urine  and  fecer. ; 
minimum  of  food  taken.  Temperature  37.6°.  Pulse  84  and 
weak. 

July  4.  Apathy  less.  Eats  more.  Patient  seems  to  recog- 
nize his  relatives.  Change  of  dressing.  Shortening  of  the 
drain  strips. 

July  8.     Death. 

Post  mortem  result:  Tuberculous  meningitis  of  the  base 
of  the  brain,  the  vertex  and  right  hemisphere.  Puncture 
wound  of  the  right  temporal  lobe,  as  well  as  the  right  cere- 
bellar hemisphere.  Suppuration  of  the  puncture  channel  of 
the  cerebellum.  Operative  opening  of  the  middle  and  poste- 
rior cranial  fossae  after  the  radical  operation.  Lobular  pneu- 
monia. Purulent  bronchitis.  Calcified  lymphatic  glands 
(bronchial  glands), 

Bacteriologic  result :  In  the  pus  of  the  cerebellar  explora- 
tion wound  streptococci. 

The  question  now  arises  what  practical  clinical  value  has 
lumbar  puncture  in  meningitis?  We  will  contrast  importance 
of  the  lumbar  puncture  for  the  diagnosis,  the  seat  of  the  dis- 
ease, and  the  treatment. 

As  to  the  pressure  under  which  the  liquor  of  the  lumbar 
puncture  is  discharged,  we  have  many  variations.  Increased 
evacuation  pressure  is  a  sign  of  increased  intrameningeal 
pressure  and  always  a  sure  sign  of  meningitis;  in  which  case, 
we  chiefly  have  to  deal  with  serous  meningitis  or  diffuse  puru- 
lent meningitis.     Normal   evacuation  pressure   is   frequently 


M  N'.n.  \i      11    vi.MhNT   OF   OTITIC    M  i-,.M  Nt.i  i  iS.  635 

found  with  tuberculous  meningptis  and  sometimes  also  with 
purulent  meningitis,  especially  with  the  latter  when  consid- 
erable purulent  exudate  is  present,  rendering  cerebrospinal 
liquor  less  fluid.  Such  changes  can  cause  the  j)ressure  of  the 
liquor,  less  than  nonnal  (Korner).  A  special  apparatus  is 
not  necessary-  for  measuring  the  evacuation  pressure.  An 
approximate  estimation  will  do  for  clinical  purposes;  with 
normal  pressure  the  liquor  is  evacuated  in  the  arc  of  a  circle, 
with  increased  pressure  in  the  arc  of  an  ellipse  in  a  strong 
stream,  and  with  decreased  evacuation  pressure  in  an  angle 
with  the  acupuncture  needle  or  in  drops.  A  negative  result 
of  the  lumbar  puncture  is  observed  in  rare  instances,  when 
it  is  a  sign  of  purulent  meningitis,  with  a  moderately  thick 
exudate  in  the  posterior  cranial  fossa  and  an  obstruction  of 
the  foramen  Machandi.  or  a  sign  of  spinal  meningitis.  Fi- 
nally we  cannot  see  exactly  why  stress  should  be  laid  upon 
the  distintcion  between  circumscribed  and  diffuse  forms  only 
with  purulent  meningitis,  whereas  the  serous  meningitis  is 
usually  a  priori  looked  upon  as  a  diffuse  form. 

Surely  there  will  also  occur  cases  of  circumscribed  serous 
meningitis,  especially  in  cases  of  labyrinthitis  or  pyemia  (sinus 
phlebitis),  a  fact  which  is  of  great  importance  from  a  thera- 
peutic standpoint. 

Rapidly  disappearing  mild  meningitic  phenomena  are  some- 
times obser\'ed  with  acute  middle  ear  suppuration.  The  lum- 
bar puncture  reveals  in  these  cases  either  a  clear  or  cloudy 
liquor  evacuated  under  increased  pressure.  This  form  of 
meningitis,  however,  represents  sometimes  only  a  preliminary 
stage  of  a  tubercular  meningitis.  Finally  there  are  still  more 
chronic  forms  of  purulent  meningitis,  which,  like  the  brain 
abscesses,  show  an  initial  and  latent  stage;  a  manifest  and  a 
terminal  stage.  These  stages  are  known  in  literature  (Brie- 
ger.  Korner.  \'oss).  Brieger  proposed  for  them  the  appella- 
tion, "chronic  intermittent  meningitis." 

The  color  of  the  cerebrospinal  liquor  is  diagnostic  from  an 
otologic  standpoint.  Clear,  yellowish  liquor  is  sometimes 
found  with  tubercular  meningitis ;  on  the  other  hand,  a  char- 
acteristic color  of  white  or  yellow,  at  the  same  time  cloudy, 
almost  always  indicates  a  purulent  meningitis.  The  trans- 
parency is  of  greater  importance.  If  the  normally  clear  liquor 
contains  very  small  white  dots  or  threads,  accompanied  by  the 
clinical  phenomena  of  meningitis,  we  are  likely  to  have  same. 
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However,  we  must  call  attention  to  the  fact  that  if  the  sup- 
purative foci  are  very  near  to  the  intrameningeal  spaces,  con- 
siderable cloudiness  of  the  cerebrospinal  liquor  can  be  ob- 
served, without,  however,  finding  during  the  operation  or  per- 
haps at  the  autopsy  even  any  trace  of  inflammatory  changes 
in  the  meninges  themselves  (Korner,  Voss).  As  to  the  mi- 
croscopic findings,  the  picture  of  purulent  meningitis  is  very 
characteristic,  polynuclear  leucocytes  and  microorganisms. 

The  microscopic  examination  is  not  sufficient  by  which  to 
judge  an  individual  case,  as  bacteria,  that  can  be  easily  found 
by  staining,  may  prove  to  be  sterile  by  culture  or  completely 
innocuous  (experiment  on  animals).  In  the  majority  of  cases 
cloudy,  grey  or  yellowish  liquor  holds  bacteria,  but  my  expe- 
rience has  been  that  even  clear  liquor  may  contain  bacteria, 
while  a  cloudy  liquor,  free  of  microorganisms,  may  represent, 
on  the  other  hand,  typical  pathologic  changes  of  the  cerebro- 
spinal liquor,  of  which  we  shall  speak  later.  Finally,  the  liquor 
may  be  found  still  clear  and  sterile  with  already  fully  devel- 
oped clinical  symptoms  of  a  purulent  meningitis.  As  to  the 
demonstration  of  tubercle  bacilli  in  the  liquor,  we  would  refer 
to  Breuer's  Method. 

The  appearance  of  coagulation  in  liquor  that  has  ^too(l  for 
three  to  twenty-four  hours  is  of  the  greatest  importance  for 
the  diagnosis.  Especially  in  those  cases  where  clear  liquor  is 
evacuated  by  the  puncture,  this  appearance  of  coagulation  in- 
dicates a  meningeal  change,  and  is  thus  characteristic  for  men- 
ingitis serosa.  Attention  must  be  paid  to  the  fact  that  the 
liquor  is  preserved  from  any  artificial  admixture  of  blood,  as 
such  an  admixture — even  if  only  in  a  slight  degree — ^may  give 
rise  to  formation  of  coagulation,  _ even  in  decidedly  normal 
liquor.  I,  therefore,  catch  the  discharge  from  the  lumbar 
puncture  always  in  three  test  tubes,  so  that  in  case  some  blood 
comes  into  the  needle  lumen  when  making  the  puncture,  it 
may  be  received  isolated  in  the  first  test  tube.  From  the  tech- 
nical standpoint,  it  may  be  briefly  mentioned  that  we  always 
make  the  lumbar  puncture  by  means  of  an  ordinary  hollow 
needle  provided  with  a  mandrin,  and  sucking  never  is  used. 
The  application  of  a  pressure  measuring  instrument,  accord- 
ing to  the  above  statement,  therefore,  appears  to  be  superflu- 
ous, the  more,  as  it  may  easily  contaminate  the  liquor  and 
cause  the  unfavorable  accident  of  an  infection  of  the  spinal 
intradural  spaces.     Especially  when  examining  for  staphyloc- 
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cocci,  great  care  ha>  to  be  taken,  as  same  may  be  found  in  the 
liqnor  from  external  sources. 

What  diagnostic  value,  then,  has  lumbar  puncture?  We 
will  obtain  a  good  general  idea  by  summing  up  the  several  re- 
sults of  examination ;  i.  e.,  the  evacuation  pressure,  color, 
transparency,  microscopic  condition,  and  coagulability  in  one 
table: 
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Of  special  importance  is  the  result  of  the  lumbar  puncture 
with  purulent  inflammatory  diseases  near  the  dura,  having, 
however,  an  extradural  course ;  i.  e..  with  purulent  sinus  phle- 
bitis and  large  extradural  abscess.  Here  we  always  find  more 
or  less  numerous  polynuclear  leucocytes  in  the  liquor.  Some- 
times cloudiness  of  the  lumbar  puncture  liquor  depends  upon 
great  numbers  of  leucocytes,  bacteriologically  the  puncture  be- 
ing entirely  sterile. 

We  find  something  analogous  to  the  above  in  non-pei^orated 
brain  abscesses  that  are  in  no  direct  relation  with  the  intra- 
dural spaces.  However,  the  cloudiness  in  these  cases  is  very 
pronounced. 

.  .-inonstrated  such  a  case  in  the  Austrian  Otological  So- 
ciety. October  30,  1908.  H.  K.,  6  years,  admitted  with  symp- 
toms of  meningitis  and  abscess  of  left  temporal  lobe  (dyspha- 
sia, bradyphasia.  right  hemianopsia,  paresis  right  upper  and 
lower  extremities).  Admitted  October  9.  1905.  Otitis  media 
sup.  chron.  sin.;  abscesses  lobi  temp.  sin.     The  clou*''-  '-«''■•- 


638  *  G.  ALEXANDER. 

brospinal  fluid  contained  mono-  and  polynuclear  leuocytes, 
but  no  bacteria. 

Also  the  meningitis  caused  by  labyrinth  suppuration  is  of 
special  importance  (see  Zeitsch.  f.  Ohrenheilk.,  1908). 

Even  if  the  polynuclear  leucocytes  n  the  liquor  do  not  in- 
dicate a  purulent  meningitis,  this  finding  proves  that  the  men- 
inges are  no  more  normal.  That,  notwithstanding  the  result 
of  the  lumbar  puncture,  sometimes  no  clinical  symptoms  of  a 
meningeal  disease  arise  and  no  meningitis  is  found  when  mak- 
ing the  autopsy,  proves  nothing.  It  is  positive  that  for  the 
appearance  of  clinical  meningeal  symptoms  a  certain  and  by- 
no  means  low  degree  of  inflammatory  changes  in  the  men- 
inges must  be  presupposed.  However,  even  the  macroscopic 
autopsy  finding  is  not  reliable,  for,  in  order  to  prove  the  early 
stage  of  a  meningitis,  a  microscopic  examination  of  the  men- 
inges, and  especially  of  the  brain  surface,  is  absolutely  neces- 
sary. This,  however,  did  not  take  place  in  the  negative  cases 
reported  by  Voss. 

If  we  wish  to  estimate  the  importance  of  the  lumbar  punc- 
ture as  an  indication  for  operation,  it  is  possible  only  to  take 
into  consideration  the  results  that  can  be  obtained  macroscop- 
ically  in  the  fresh  liquor  or  by  the  immediate  microscopic  ex- 
amination. It  is  imperative  and  long  since  admitted  that  if 
an  operation  comes  into  question  at  all,  it  must  be  made  im- 
mediately. We,  therefore,  must  in  no  case  delay  the  operation 
until  the  formation  of  coagula  and  the  culture  or  experimentil 
conditions  have  been  examined.  Already  here  the  importance 
of  the  lumbar  puncture  as  an  operative  indication  is  strongly 
diminished  and  is  displaced  entirely  into  the  background  if 
we  refer  to  the  cases  of  meningitis  that  healed  after  operation. 
The  lumbar  puncture  is  of  greatest  value  in  a  clinical  way  on 
account  of  its  rapid  and  harmless  performance.  It  gives  us 
exact  information  as  to  the  condition  of  the  meninges  at  the 
time  of  the  operation  (in  case  that  the  lumbar  puncture  is 
made  immediately  after  the  cranial  operation,  as  I  always  do). 
which  is  of  considerable  interest.  There  is  no  doubt  that  in 
earlier  times  that  meningitis  which  developed  clinical  phe- 
nomena post  operatively,  and  after  a  rapid  course  ended  fatally, 
was  ascribed  to  the  operation.  By  the  lumbar  puncture,  we 
are  now  informed  about  the  condition  of  the  meninges  at  the 
time  of  the  operation.  The  result  of  the  lumbar  puncture, 
however,    cannot    provide    any    contraindication    a^inst    the 
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operation.  We  liave  fortunately  overcome  the  standpoint  that 
a  cloudy  lumbar  puncture  contraindicates  an  operation.  We 
certainly,  thereby,  do  not  mean  to  say  that  we  should  ofKrrati- 
also  every  far  advanced  case  of  purulent  meningitis.  An  un- 
favorable prognosis  of  an  operation  can,  however,  only  be  fore- 
told by  the  clinical  sj-mptoms  of  the  pat  mt  (deep  coma,  par- 
alysis. Cheyne-Stokes),  and  never  by  the  result  of  the  lumber 
puncture.  Again,  we  must  always  remember  that  even  a  very 
marked  purulent,  cloudy  liquor  may  occur  in  cases  of  brain 
absceo^  l:(l)\r-ntli  suppuration  or  sinn-  tlirninlxxi^  r Korner. 
Voss 

We  now  proceed  to  the  discussion  ot  the  operation.  The 
first  demand  is  to  remove  the  suppurative  focus  from  the  ear 
as  completely  as  possible.  We  accomplish  this  in  acute  cases 
by  antrotomy  and  in  chronic  cases  by  the  radical  operation. 
With  simultaneous  suppuration  of  the  labyrinth  a  wide  open- 
ing of  the  labyrinth  s|>aces  starting  from  the  vestibule  and  the 
promontorium  is  indicated,  at  the  same  time  removing  the  pet- 
rous bone,  until  we  obtain  an  unhindered  flow  of  the  liquor: 
so  in  some  cases,  it  becomes  necessary  to  expose  the  inn-r 
auditory  canal. 

In  operating  purulent  meningitis,  the  object  is  the  free 
drainage  of  the  middle  and  posterior  cranial  fossae,  which 
chiefly  are  involved  in  otitic  meningitis.  We  accomplish  this 
purpose  by  first  removing  the  lower  part  of  the  squama,  and 
the  tegmen  tympani.  Then  the  sinus  and  the  dura  of  the  pos- 
terior cranial  fossa  in  front  and  behind  the  sinus  are  exposed 
and  by  the  removal  of  the  upper  edge  of  the  petrous  bone,  both 
openings  to  the  size  of  a  dollar  are  connected  at  the  level  of 
the  tentorium.  In  cases  of  labyrinth  suppuration  the  expos- 
ure of  il:r    ' :  of  Ixjth  cranial  fos.-ae  precedes  the  labyrinth 

operation 

-  Finally  we  must  see  to  the  drainage  of  the  intradural  spaces. 
This  drainage  is  obtained  by  an  extensive  incision  of  the  dura. 
According  to  our  present  experience,  we  should  recommend 
four  incisions,  two  on  the  middle  cranial  fossa,  one  between 
the  sinus  and  the  labyrinth,  and  one  behind  the  sinus.  Every 
incision  should  be  Yz  cm.  long;  large  blood  vessels  should  be 
avoided  in  order  to  prevent  hemorrhage. 

By  a  simultaneous  ventricle  puncture  the  drainage  of  the 
cerebrospinal  spaces  is  accomplished  (Boenninghaus).  Prey- 
sinsTr'v  kiiive*;  verve  for  the  incision  of  the  dura  and  the  brain. 
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For  a  long  time  I  have  used  knives  4  cm.  long,  sharp  on  boih 
sides  and  provided  with  marks  (5  mm.).*  One  of  these 
knives  is  straight;  the  other  is  curved  45'^  on  the  angle,  and 
the  third  45°  or  the  flat. 

Of  course,  it  is  not  necessary  to  make  multiple  incisions  in 
all  cases.  The  more  we  are  convinced  from  the  clinical  symp- 
toms and  the  operation  findings  on  the  ear  that  the  menin- 
gitis is  limited  to  a  reg  on  easily  accessible  for  surgical  treat- 
ment, the  greater  will  be  the  chances  for  the  efficiency  of  a 
single  incision  in  the  region.  Thus,  for  example,  it  is  recom- 
mended to  make  the  incision  between  the  sinus  and  the  laby- 
rinth in  sinus  phlebitis  and  meningitis ;  with  purulent  laby- 
rinthitis and  clinical  phenomena  of  a  meningitis  limited  to  the 
posterior  cranial  fossa  (marked  rigidity  of  the  neck,  abducens 
paresis,  etc.)  after  the  removal  of  the  posterior  wall  of  the 
petrous  bone,  one  incision  into  the  dura  of  the  posterior  cra- 
nial fossa  will  do.  With  local'zed  disease  of  the  tegmen  tym- 
pani,  accompanied  by  meningitis,  the  incisions  should  be  above 
the  tegmen.  If  at  the  same  time  we  meet  with  extradural 
ichorous  suppurative  foci,  we  will  have  to  avoid  the  ichofous 
parts  of  the'  dura  and  give  preference  to  the  more  intact  re- 
gions for  the  purpose  of  making  the  incision,  provided  we  do 
justice  to  the  chief  requirement;  i.  e.,  that  the  incision  should 
be  made  at  that  place  where  the  meninges  were  first  attacked 
by  the  otitic  disease.  If  the  bone  and  the  dura  seem  unaltered 
and  the  latter  is  not  under  increased  tension,  we  are  some- 
times (case  1)  able  to  refrain  from  incising  it. 

In  all  cases  the  meningitis  is  combined  with  acute  l)rain 
edema,  which  causes  the  brain  surface  to  immediately  bulge 
forward  into  the  incision  opening  of  the  dura.  If  the  edema 
is  of  a  slight  degree  and  the  dura  substance  itself  still  intact, 
the  gaping  incision  opening  will  hereby  be  closed.  If  the  brain 
is  mascerated,  it  will  jut  forward  and  sometimes  in  only  a  few- 
seconds  large  prolapse  will  develop.  With  edema  of  slight 
degree  the  drainage  may  be  made  by  introducing  short  sterile 
strips  of  gauze  into  the  intradural  spaces  (Manasse). 

The  drainage  of  the  intradural  spaces  is  maintained  by  fre- 
quent changes  of  dressing.  The  first  change  may  take  place 
on  the  day  the  operation  is  made ;  however,  during  the  first 
week  we  will,  of  course,  have  to  limit  ourselves  to  the  renewal 
of  the  peripheral  layers  of  the  dressing;  the  strips  of  gauze 

*To  be  had  at  Reiner's,  Vienna,  1.,  Franzensring. 
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uj;  ilif  uiumd  cavity  arc  uuly  shuricucU.  aiul.  as  t(^  the 
it   is  left    n  situ.     A  rejictition  of  the  hmibar  pimctnrc 
after  two  or  three  days  is  also  recommended.     Each  t 
(juanti:        •    "♦  ccm.  can  l)e  withdrawn  without  nmnin^  any 
risk. 

.\s  to  the  projjnosis.  we  can  at  this  time  hardly  give  any 
.general  information.  It  is  certain,  however,  that  two  ma  n 
factors  are  to  be  considered  :  ( 1 )  Whether  any  microorjjan- 
isms  arc  present,  the'r  kind,  their  virulence,  and  {'i)  whether 
In  the  nuningeal  changes  at  the  time  of  operation  we  may 
rec(>j.rn  ze  a  topical  relation  with  the  auditpry  organ. 

In  r<.*t:ard  to  the  first  point  as  to  the  proof  of  micrt  ()rL^^-ul- 
isms.  reference  is  made  to  the  material  discussed  herein.  It 
is  certain  that  every  pathologic  admixture  of  the  liquor  cere- 
brospinalis  has  to  be  considered  as  indicative  of  meningitis, 
and  the  mere  presence  of  polynuclear  leucocytes  proves  men- 
ingeal changes.  If  microorganisms  are  present  at  the  same 
time,  we  have  to  deal  with  an  infectious  punilent  meningitis, 
provided  that  we  succeed  in  making  the  positive  culture  test.  If 
the  nutrient  culture  medium  remains  sterile,  the  finding  of 
microorganisms  in  the  stained  specimen  is  not  free  from  ob- 
jections, for,  in  addition  to  contaminations  and  mistakes  in 
examination,  or  bacteria  in  the  reagent,  non-viable  microor- 
ganisms that  accept  strong  stains  may  lead  us  to  the  micro- 
's of  an  infectious  meningitis,  whereas  an  at- 
a  culture  proves  negative.  It  is  also  inijxjrtant 
to  know  that  in  some  instances  (especially  in  the  initial  stages) 
with  infectious  punilent  or  tubercular  meningitis  the  lumbur 
puncture  is  found  to  be  free  of  microorganisms.  Only  in  later 
stages  (after  repeated  lumbar  punctures)  we  may  succeed  in 
such  cases  in  demonstrating  microorganisms.  Testing  the 
virulence  is  best  made  by  experiments  on  animals  after  a  posi- 
tive culture  test.  The  experiment  on  animals  alone  allows  us 
to  value  and  judge  the  case  properly.  Accordingly,  the  cases 
without  microorganisms,  or  those  with  degenerated  forms, 
are  prognostically  far  more  favorable  than  the  infectious  kind 
and  especially  those  of  great  virulence.  As  regards  the  .sec- 
ond point,  i.  e..  the  topical  relation  between  the  ear  suppura- 
tion and  the  meningeal  changes,  frequently  we  can  speak  defi- 
nitely at  the  operation.  Those  cases  in  which  the  purulent 
matory  chaiiges  extend  from  the  ear  to  the  intradural 
prove  to  be  the  most  favorable.     In  these  cases  we  not 
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only  have  the  certainty  of  the  close  pathogenic  connection  be- 
tween the  ear  disease  and  the  meningitis,  but  from  a  technical 
standpoint  we  are  able  to  begin  the  operation  at  the  correct 
location  of  the  suppurative  focus  on  the  brain  and  to  expose 
it  sufficiently ;  i.  e.,  over  the  limits  of  the  pathologic  changes. 
In  such  cases  we  are,  of  course,  not  certain  whether  there  are 
no  other  seats  of  the  disease  on  the  dura,  but  it  always  means 
a  good  sign  when  we  are  able  to  establish  during  operation  a 
localization  of  the  meningeal  changes  in  the  region  of  the  ear. 
If  we  cannot  find  such  localization,  the  causes  may  be  that  it 
never  existed,  that  we  had  to  deal  with  a  metastatic  meningi- 
tis from  the  very  beginning;  i.  e.,  with  a  diffuse  meningitis. 
But  even  in  cases  where  the  meningitis   developed  by  con- 
tinuity through  the  extension  of  the  purulent  ear  inflammation, 
we  cannot  expect  that  the  contiguous  tissues  of  the  inflamma- 
tory region  remain  unaltered  during  the  whole  length  of  the 
disease.     Pathologic  changes  of  the  bone,  especially  in  the  re- 
gions extending  to  the  dura,  will  certainly  furnish  us  a  valua- 
ble indicator,  but  quite  frequently  we  will  find  in  an  advanced 
stage  of  the  disease  only  a  trace  or  absolutely  no  pus  in  the 
ear  itself  and  on  the  portions  of  the  brain  near  the  ear ;  the 
pathologic  changes  of  the  bone  then  give  us  the  impression 
that  pus  must  have  been  everywhere,  but  ruptured  into  the 
brain.     It  is  clear  that  these  latter  cases  prognostically  are 
very  unfavorable. 

Also,  those  cases  are  not  promising  in  which  during  opera- 
tion the  dural  regions  of  the  temporal  bone  are  entirely  unal- 
tered and  only  slight  changes  are  met  with  in  the  middle  ear. 
In  these  cases  when  operating  we  frequently  form  the  opinion 
that  we  have  not  to  deal  with  an  otitic  meningitis  at  all,  and 
it  is  certain  that  in  some  instances  the  diflferentiation  ,of  an 
otitic  meningitis  from  a  meningitis  probably  originating  from 
the  pharynx  or  the  nose  is  exceedingly  difficult  if  the  examina- 
tion of  the  ear  shows  the  existence  of  a  purulent,  especially  a 
chronic  purulent,  middle  ear  inflammation. 

Finally,  that  form  of  purulent  meningitis  in  which  the  intra- 
dural infection  starts  from  multiple  inflammatory  plaques  on 
the  pachymeninges  are  unfavorable.  This  is  a  form  of  men- 
ingitis which  is  best  illustrated  by  tubercular  meningitis  with 
caries  of  the  base  of  the  skull.  In  such  cases  we  find  within 
the  ear  region  circumscribed  or  diffuse  •  bone  suppuration 
reaching  to  the  dura.     The  removal  of  these  suppurative  foci, 
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however,  appears  to  afford  no  relief,  because,  as  we  learn  from 
the  autopsy,  on  other  places  of  the  base  of  the  skull  (orbital 
roof,  lamina  cribrosa  of  the  ethmoid  bone,  winjj  of  sphenoid) 
corresponding  bone  changes  have  led  to  meningitis. 

In  this  respect  the  middle  ear  is  best  to  be  compared  with 
the  vermiform  process  (W'icart).  Wicart  arrives  at  the  con- 
clusion that  the  fulminating  course  of  so  many  cases  of  otitic 
meningitis  depends  on  anatomic  variations  of  the  temf)oral 
bone  consisting  in  circumscribed  attenuation  or  atrophy  of 
bone  and  must  he  taken  into  consideration  in  so  far  as  the 
plates  of  bone  by  means  of  which  the  middle  ear  is  normally 
isolated  from  the  skull  cavity,  are  attenuated  or  dehiscent. 
-As  to  this  view,  which  has  been  taken  in  regard  not  only  to 
meningitis,  but  frequently  also  to  other  intracranial  otitic  dis- 
eases, my  cases  furnish  little  evidence.  It  may  even  be  that  a 
thick  sclerosed  bone  plate  furnishes  a  better  protecting  wall 
than  a  normal  bone.  As  far  as  normal  bone  is  concerned,  we 
cannot  judge  a  thin  bone  plate  differently  from  a  thick  one, 
the  thickness  of  which  has  chiefly  been  increased  by  diploetic 
of  pneumatic  spaces.  A  thin  bone  plate  is  always  strength- 
ened by  the  periosteum,  and  the  spaces  appear  only  as  perme- 
able spaces  on  the  macerated  specimen,  while  on  the  living 
body  they  are  filled  by  connective  tissues  which  in  substance, 
i.  e.,  as  regards  the  lymph  and  blood  vessels  (upon  which  the 
extension  of  an  inflammation  chiefly  depends)  are  the  same 
as  the  bone.  If.  on  the  other  hand,  the  bone  is  thick  and  con- 
tains much  diploe,  in  consequence  of  the  strong  increase  of 
the  blood  contents,  the  possibility  of  infection  is  increased. 
In  case  there  are  many  pneumatic  spaces,  the  danger  of  an 
inflammation  resembling  empyema  will  again  arise  and  the 
g^eat  possibility  of  retention.  We,  however,  must  admit  that 
every  inflammatory  process  having  its  origin  in  the  bone 
greatly  endangers  the  dura  on  the  bone,  and  we  therefore  can 
not  simply  speak  of  ''dangerous,  normal  anatomic  varieties 
of  the  temporal  bone."  On  the  other  hand,  we  agree  with 
Wicart,  especially  in  regard  to  meningitis  having  a  severe 
course,  that  the  power  of  resistance  of  the  patient  and  his  state 
of  nutrition  are  of  greatest  importance,  and  that  in  these  cases 
chronic  alcoholism  blood  and  constitutional  diseases  (diabe- 
tes) will,  of  course,  still  more  diminish  the  chances  of  re- 
coverv. 
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ABSTRACTS  FROM  Cl'RRENT  OTOLOGIC,  RHIXO- 
LOGIC  AND  LARYXGOLOGIC  LITERATURE. 


Preventive  and  Abortive  Treatment  of  Mastoiditis. 

W  .  SoHiER  Hrvaxt,  New  York  (Art*.'  )'ork  Medical  Jour- 
nal, January  .30,  1909),  calls  attention  to  the  close  relation 
anatomically  of  the  ear  and  nasopharynx  and  the  import- 
ant role  that  the  latter  plays  in  causing  int"''»<""  of  the  ear 
and  mastoid.     His  conclusions  are  as  follow 

"The  preventive  treatment  of  mastoiditis  should  be  di- 
rected to  the  nasopharynx  and  its  preservation  in  normal 
condition.  Preoperative  treatment  is  a  question  of:  (1) 
General  systemic  treatment  with  saline  laxative  and  rest  in 
bed;  (2)  the  application  of  heat  for  the  pain;  ('■i)  drainage 
of  the  middle  ear;  and  (4)  treatment  of  the  nasopharynx. 
What  he  wishes  especially  to  emphasize  is  that  nasopharyn- 
geal treatment  is  the  treatment  for  prevention  and  abortion 
of  mastoiditis." 

Harris. 

Thiosinamin    in    the    Treatment   of   Deafness. 

M.\L iSi)  CuL.vt  (Ki'zitc  Hebdomadal  re  de  Laryngoio- 

X'V,  D' Otologic  et  dc  Rhinologie.  May  L  1909)  have  con- 
ducted a  series  of  investigations  regarding  the  efficacy  of 
thio>  namin  in  deafness  along  the  lines  conducted  by 
Lermoyez  and  Mahu.  They  have  confined  its  use  to  two 
classes  of  chronic  deafness — to  those  cases  of  cicatricial 
otitis  following  suppuration  of  the  ear  where  fibrous  tissue 
has  been  thrown  out.  and.  second,  to  cases  of  chronic  ad- 
hesive otitis  media  of  the  dry  variety,  usually  dependent 
upon  affections  of  the  nose  and  throat.  They  have  em- 
ployed thiosinamin  in  such  case  only  after  the  use  of  in- 
flation and  massage  of  the  drum  have  failed  to  give  any 
further  improvement  to  the  hearing.  They  apply  it  locally 
and  have  endeavored  to  check  their  results  by  using  iodid 
of  potassium  (one  to  one  hundred)  with  sterile  water  in 
the  f>ther  ear,  where  both  ears  were  aflfected.     .\s  a  result 
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of  such  investigations  carried  on  in  some  thirteen  cases, 
they  are  convinced  that  the  drug  has  no  therapeutic  value 
in  ear  disease  and  in  consequence  its  use  has  been  aban- 
doned in  the  clinic  of  Moure  at  Bordeaux. 

Harris. 

Deafness  Following  Febrile  Diseases,  and  Its  Prevention. 

J.  A.  Pratt,  Aurora,  111.  (Nezv  York  Medical  Journal,  May 
15,  1909).  There  seems  to  be  little  doubt  that  adenoids  and 
enlarged  tonsils  are  responsible  for  the  majority  of  ear  dis- 
eases. It  is  the  mechanical  obstruction  to  the  Eustachian 
tube  and  the  interference  with  the  ventilation  and  drain- 
age of  the  middle  ear  which  causes  the  trouble.  Where 
adenoids  and  tonsils  are  present,  there  are  usually  ear  com- 
plications even  in  slight  nasal  congestion  and  practically 
always  in  febrile  diseases,  while  in  those  free  from  these 
growths  the  ears  are  not  affected  in  severe  colds.  Author- 
ities disagree  as  to  the  presence  of  germs  in  the  normal 
middle  ear,  but  the  author,  from  the  common  sense  point  of 
view,  believes  that  they  are,  although  the  infection  may 
spread  from  the  nose  and  throat.  He  believes  that  germs 
forcing  their  way  into  the  internal  ear  are  often  the  cause 
of  sudden  internal  ear  deafness  which  has  been  attributed 
to  toxins.  Through  ignorance  and  carelessness,  the  proper 
prevention  of  these  troubles,  the  early  and  complete  re- 
moval of  all  hypertrophied  lymphatic  tissue,  is  being  neg- 
lected and,  since  so  large  a  proportion  of  children  have 
adenoids  and  enlarged  tonsils,  the  time  is  coming  when  the 
State  will  take  the  matter  into  its  own  hands. 

Harris. 

Voluntary  Rhythmic  Nystagmus  in  Its  Relation  to  Infections  of  the 
Vestibular    Labyrinth. 

PiETRi  and  Maupetit  {Revue  Hcbdomadaire  dc  Laryngol- 
oi^ie,  D'Otologie  et  dc  Rhinologic,  January  23,  1909)  have 
studied  the  symptom  of  voluntary  nystagmus  in  a  series  of 
labyrinthine  cases ;  first,  where  the  diagnosis  has  already 
been  made,  and  secondly,  in  cases  of  middle  ear  suppura- 
tion where  a  question  of  labyrinthine  involvement  was  under 
consideration.  They  also  carefully  studied  it  in  a  series  of 
deaf  mutes.  The  results  of  their  examination  prove,  on  the 
whole,  the   im])ortance  of  the  symptom,  and  yet,   in  their 


RHTNO-IARYNCnroOIC    LITERATURE.  647 

opinion,  it  is  not  impopsihle  in  i)ut  to<^  precise  and  absolute 
value  upon  reflex  nystagmus.  Certain  sources  of  error  can 
occur.  Among  these  are:  First,  that  the  nystagmus  varies 
in  certain  professions  to  such  an  extent  that  one  cannot, 
in  these  cases,  make  a  positive  diagnosis.  Second,  it  varies 
also  in  certain  individuals,  particularly  in  those  who  are 
nervous  and  alcoholic,  and  these  variations  are  very  irreg- 
ular and  inconstant.  In  their  opinion  this  is  due  to  a  lower- 
ing of  the  refle.xes.  Third,  it  varies  with  the  age  of  the  pa- 
tient also  in  an  irregular  way.  Finally  it  varies  in  individ- 
uals, and  at  times  in  the  same  individual  in  successive  ex- 
.-i!iiMi;»tinii»;  111,'ulf  at   intervals  of  several  days. 

Harris. 

Hemorrhage  of  the  Cavernous  Sinus. 

MoLiNiE.  Marseilles  (,Revue  Hebdomadaire  de  Laryngolo- 
gie,  D'Otologie  ct  de  Rhinologie.  June  26.  1909).  A  man  of 
forty-three  had  suffered  from  suppuration  of  the  right  ear 
since  infancy.  When  seen  by  Molinie,  persistence  of  dis- 
charge and  pain  necessitated  a  radical  operation,  which  re- 
vealed a  small  sequestrum  in  the  roof  of  the  attic.  The  pa- 
tient was  a  man  of  bad  habits.  The  convalescence  was 
faulty,  granulations  soon  followed  and  intense  pain  returned 
to  the  head.  One  night  there  was  a  hemorrhage.  This 
phenomenon  repeated  itself  every  two  or  three  days.  The 
hemorrhage  stopped  spontaneously.  The  estimated  loss 
of  blood  each  time,  according  to  the  patient,  was  from  one  lo 
two  litres.  Six  weeks  later  a  second  operation  was  per- 
formed when  the  roof  of  the  attic  was  found  extensively 
necrosed,  the  osteitis  extending  to  the  roof  and  in  part  to  the 
cerebellar  wall  of  the  antrum.  There  was  no  exposure  of 
the  lateral  sinus  or  cerebellum.  Much  pain  followed  the 
operation  in  the  region  of  the  zone  of  the  trigeminal  nerve. 
Six  days  later  a  severe  hemorrhage  took  place  followed  by 
another  on^  in  two  days  and  death. 

The  autopsy  showed  a  necrosis  of  the  entire  upper  por- 
tion of  the  pyramid  which  had  caused  ulceration  of  the 
wall  of  the  cavernous  sinus,  accounting  for  the  repeated 
attacks  of  severe  hemorrhage.  Blood  had  burrowed  under- 
neath the  dura  and  upper  wall  of  the  pyramid  and  thus 
escaped  through  the  roof  of  the  attic. 

Harris. 
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The    Modified    Blood    Clot    After    Mastoid    Surgery. 


Samuel  McCullagh,  New  York  (Neii>  York  Medical 
Journal,  June  i;?.  190M),  is  a  strong  believer  in  the  modified 
blood  clot  method  of  inducing  healing  after  the  mastoid 
operation.  Tie  quotes  Reik's  well  known  views  explaining 
how  healing  takes  place  in  this  method.  The  author  em- 
ploys only  silk  worm  gut  for  suturing.  A  running  sub- 
cutaneous suture  is  introduced  and  rubber  tissue,  properly 
folded,  for  drainage  is  placed  between  the  last  two  stitches. 
This  is  allowed  to  remain  from  twenty-four  to  forty-eight 
hours.  Care  is  necessary  to  avoid  including  any  layers  of 
skin  in  the  suture.  McCullagh  believes  that  in  this  way 
infection  is  liable  to  occur.  A  certain  rise  of  temperature 
after  the  operation  is  not,  in  itself,  a  sufficient  cause  for  im- 
mediate removal  of  the  suture.  He  does  not  regard  any  con- 
stitutional disease,  with  the  exception  of  diabetes,  as  a 
contraindication.  Only  where  an  intracranial  involvement 
exists  should  the  method  be  avoided.  He  lays  much  stress 
upon  the  time  saved  in  healing  as  well  as  the  lessened  dis- 
comfort to  the  patient.  He  believes  that  prompt  healing 
will  succeed,  under  proper  diagnosis  and  in  well  selected 
cases,  in  seventy-five  per  cent  of  cases  so  treated.  In  spite 
of  a  number  of  complications,  such  as  sinus  thrombosis,, 
that  have  occurred,  he  does  not  apprehend  any  evil  conse- 
quences in  cases  where  the  clot  breaks  down. 

Harris. 

Sinus   Thrombosis   of   Otitic    Origin    and    Its    Relation    to 
Streptococchemia. 

EMfi,  Gruening,  New  York  (Neii'  York  Medical  JournaL 
June  5.  1909),  in  a  paper  read  before  the  New  York 
Academy  of  Medicine,  calls  attention  to  the  value  of 
the  examination  of  the  blood  in  comphcations  of  middle 
ear  suppuration.  "In  the  last  ten  cases  of  thrombo- 
sis of  the  lateral  sinus  occurring  in  the  otologic  service 
of  Mt.  Sinai  Hospital,  blood  cultures  were  made.  In 
seven  of  these  the  result  was  positive  and  in  three 
negative.  The  microorganisms  causing  the  infection  were, 
in  five  cases  the  .streptococcus  pyogenes,  in  one  case  strep- 
tococcus mucosus,  in  the  other  bacillus  proteus.  The  same 
organisms  had  been  previously  found  in  the  purulent  dis- 
charge of  the  ear.     The  blood  used  in  these  cultures  was 
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:...>w..  ..  Ill  ilic  ninlian  vein  before  and  after  ligation  ot  the 
internal  ju^lar  vein.  i)i  the  ten  cases  here  gronped  to- 
r.  ciijht  patients  recovered  and  two  died.  One  death 
!  e<l  from  meningitis  in  a  case  of  the  bloo<i  of  which  .wr«s 
rip-rted  negative,  and  the  second  death  took  place  in  the 
case  infected  by  the  bacillus  proteus.  These  observations 
go  to  prove  that  blood  taken  from  the  veins  of  the  arm  will 
demonstrate  the  presence  of  the  microorganisms  in  the  gen- 
eral oirrnl.'jtiim  more  convincingly  than  the  blood  taken  di- 
rect! he  sinus."  Furthermore  the  presence  of  the 
strep!'  c'  ecus  in  the  blood  does  not  necessarily  lead  to  a 
fatal  result  but  permits  of  a  favorable  prognosis.  Gruening 
finally  refers  to  the  fact  that  a  positive  culture  from  the 
blood  will  aid  in  the  diagnosis  of  sinti<  thrombosis  where  the 
objective  evidences  are  lacking. 

Harris. 

Report  of  a  Case  of  Cerebral  Abscess  With  Masked  Symptoms. 

Robert  E.mmkt  Coughlix.  Brooklyn  (Xew  i'ork  Medical 
Joitnuh.  April  11.  11)08).  The  report  of  a  fatal  case  of  brain 
abscess  illustiatmg  the  difficulty  at  times  met  with  in  ar- 
riving at  a  correct  diagnosis.  The  patient  was  a  woman  of 
twenty-five  who.  when  seen,  had  been  complaining  of  head- 
ache in  the  right  occipital  and  parietal  region  for  two 
months.  Once  or  twice  there  had  been  attacks  of  vomiting 
and  vertigo.  There  was  a  history  of  pain  in  the  right  ear 
two  years  before.  The  eyes  were  found  to  be  normal.  The 
ears  were  examined  and  only  a  congestion  of  the  right  drum 
was  found.  A  lumbar  puncture  was  made  but  a  dry  tap 
resulted.  There  was  a  polynuclear  count  of  eighty-six 
per  cent.  The  temperature  ranged  from  99^1.  to  101 ;  for 
most  of  the  t  me  it  was  normal.  The  pulse  rate  ran  from 
82  on  admission  to  145  before  death.  In  the  presence  of  no 
localizing  symptoms  an  operation  was  decided  against  and 
the  patient  died  about  two  weeks  after  first  being  seen. 
The  necropsy  showed  an  abscess  in  the  left  side  of  the  brain 
just  external  to  the  lateral  vcntricU  \  connection  existed 
with  the  right  ear. 

The  author  calls  attention  to  the  impossibility  in  this  case 
of  having  discovered  the  abscess  if  the  brain  had  been  t\- 
|K>se(l  in  the  locality  of  the  pain  complained  of. 

The  case  is  a  most  unusual  one  and.  so  far  as  we  know, 
V. -  in  that  t!v    -'  ^r<^  was  located  on  the  side  oppo- 
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site  the  affected  ear.  Except  for  this  not  easily  to  be  ex- 
plained fact,  there  would  seem  to  have  been  sufficient  in- 
dication to  trephine  the  skull  in  the  region  of  the  temporo- 
sphenoidal  lobe. — Abstractor.) 

Harris. 

Indications   for   Operation    in    Acute    Mastoiditis. 

Ernst  Danziger,  New  York  (Nezv  York  Medical  Journal, 
June  26,  1909),  is  of  the  opinion  that  there  is  such  a  thing 
as  sound  conservatism  in  deciding  when  to  operate  for  acute 
mastoiditis.  He  points  out  that  in  inflammation  of  the 
middle  ear,  the  inflammatory  process  is  not  limited  to  the 
middle  ear,  but  the  mucoperiosteum  of  the  antrum  and 
mastoid  cells  participate  to  a  greater  or  less  degree  and 
that  it  is  only  later  that  a  true  pathologic  change  takes 
place  here,  which  is  in  the  nature  of  an  osteitis  followed  later 
by  a  thrombophlebitis  of  the  smaller  veins  of  the  mastoid. 
He  argues  that  inasmuch  as  the  midle  ear  disease  is  usually 
secondary  to  an  affection  of  the  nose  and  throat,  we  should 
expect  to  find  the  temperature  typical  of  the  original  dis- 
ease. When  the  middle  ear  is  involved  the  temperature 
should  become  higher  and  assume  a  septic  aspect.  After 
the  performance  of  paracentesis  of  the  drum,  the  tempera- 
ture will  asume  the  typical  picture  of  the  original  disease. 
Reasoning  from  this  and  the  fact  that  the  physiologic 
edema  and  the  mucoperiosteum  of  the  drum  will  cause  re- 
tention and  resorption,  we  should  regard  the  continuation 
of  the  fever  as  no  indication  in  itself  for  operation.  Only 
when  fluctuation  occurs  with  chills  and  sweats  is  there  a 
distinct  indicaton  for  operation.  The  presence  or  absence 
of  a  rise  in  temperature  is  not  an  absolute  indication  for 
surgical  interference.  Pain  over  the  mastoid  antrum  and 
tip  of  the  process  is  characteristic  of  all  acute  affections  of 
the  middle  ear  and  usually  disappears  after  proper  drainage 
of  the  tympanum.  Only  when  it  persists  or  becomes  more 
severe  and  boring,  especially  at  night,  are  we  to  assume  that 
necrosis  has  taken  place.  An  increase  in  the  amount  of  the 
discharge  from  the  middle  ear  with  a  change  in  its  charac- 
ter and  the  sink'ng  of  the  upper  posterior  wall  of  the  canal 
are  also  important  indications  for  operation. 

Harris. 
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A    Contribution    to    the    Pathology    of   the    So-Called    Circumscribed 
Otogenous  Meningitis. 

ENr.Ki.a Akin"  {Deutsch  medicinische  Wochenschnft,  Feb- 
ruary 'l'^,  1909).  Komer's  recent  investigations  would  seem 
to  show  that  a  circumscribed  purulent  meningitis  is  not  as 
common  as  was  formerly  believed. 

It  is  a  question  whether  anatomically  a  circumscribed 
meningitis  occurs  as  frequently  as  the  clinical  diagnoses  ap- 
pear t(^  prove. 

Even  the  cases  of  Gradenigo.  in  which  clinically  the 
symptom  complex,  acute  inflammation  of  the  middle  ear. 
persistent  pain  in  the  temporal  and  parietal  regions  and 
paralysis  of  one  or  both  abducens  nerves — as  a  rule  without 
involvement  of  other  cranial  nerves — was  present,  were  not 
proved  anatomically. 

The  inspection  of  the  exposed  dura,  without  an  incision 
through  it.  is  not  sufficient  to  make  a  diagnosis  of  a  sup- 
purative meningitis. 

Manasse  in  his  work  'The  operative  treatment  of  otitic 
meningitis."  states  that  when  symptoms  of  meningitis  are 
present,  the  suppurative  process  in  the  mastoid  should  be 
cleaned  out  and  the  dura  exposed,  and  unless  extradural 
abscess,  sinus  thrombosis  or  brain  abscess  are  complications, 
a  waiting  policy  should  be  followed  out. 

In  a  case  reported  by  Grossman,  however,  in  wliich  the 
bone  was  healthy,  the  exposure  of  the  dura  was  followed 
by  a  secondary  infection  of  the  sinus,  a  complication  that 
could  have  been  avoided. 

He  also  reports  another  case  with  fully  developed  symp- 
toms of  meningitis:  vomiting,  rigidity  of  the  neck,  faciil 
paralysis  and  cloudiness  of  the  fluid  obtained  by  puncture, 
which  entirely  cleared  up  after  the  mastoid  operation,  with- 
out exposure  of  the  dura  or  lateral  sinus. 

i'lie  author  reports  the  following  interesting  case :  A 
y(»ung  man  aged  25  years,  was  operated  upon  five  years 
before  coming  under  his  observation,  for  mastoiditis,  and 
had  been  apparently  in  good  health  up  to  March  10,  1908. 
Then  he  developed  pain  and  discharge  in  the  same  ear  with 
inflammation  of  the  old  cicatrix  and  tenderness  on  pres- 
sure. There  was  a  right-sided  abducens  paralysis.  At  the 
operation  a  large  cholesteatoma,  which  had  destroyed  part 
of  the  labyrinth,  was  found. 

Thf  dura  of  the  middle  fossa  was  not  exposed.     On  the 
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following  day  there  was  some  rigidity  of  the  neck,  re- 
tracted abdomen  and  headache.  Pupils  were  contracted, 
and  there  was  double  vision  and  a  right-sided  abducens 
paralysis.     Kernig  symptom  absent. 

The  patient  made  an  uninterrupted  recovery  without  ex- 
ploration of  the  brain.  The  author  comes  to  the  following 
conclusions : 

1.  In  purulent  circumscribed  meningitis  there  is  ana- 
tomically perhaps  first  a  diffuse  leptomeningitis. 

2.  Even  when  intracranial  complications  are  suspected 
an  exposure  of  the  dura  is  not  always  advisable  in  perform- 
ing the  mastoid  operation,  in  fact  in  some  cases  it  is  contra- 
indicated. 

Theiscii. 

Clinical    Investigations    on    Disturbances    of    Equilibrium    of    Laby- 
rinthine Origin  With   Especial    Reference  to  the  General 
Methods   of   Examination   and   That   by    Means 
of   the    Goniometer. 

Georgk  W.  McKenzik  {Archiv.  f.  Ohrenheilkunde,  Xo\.  78, 
Nos.  3  and  4).  The  relation  of  disturbances  of  equilibrium 
to  disease  of  the  labyrinth  has  been  somewhat  in  doubt. 
Certain  observers  have  been  of  the  opinion  that  such  irreg- 
ularities went  hand-in-hand  with  the  cardinal  symptoms  of 
vertigo  and  nystagmus,  disappearing  when  the  latter  dis- 
appear; others  have  regarded  them  as  dependent  upon 
meningitis  or  general  weakness  r  still  others  that  they  w^ere 
of  meningeal  origin ;  while  certain  careful  observations 
have  pointed  to  their  labyrinthine  origin.  With  the  aim 
of  arriving  at  some  definite  conclusion,  McKcnzie  has  car- 
ried out  a  series  of  careful  investigations  covering  a  num- 
ber of  months  and  representing  the  repeated  examination 
of  over  thirty  cases  Of  labyrinthine  disease  by  means  of  the 
various  functional  and  caloric  methods  and  by  the  goni- 
ometer. He  has,  for  this  purpose,  made  use  of  the  apparatus 
modified  by  Alexander,  the  patient  being  carefully  in- 
structed in  the  proper  position  of  holding  the  knees  and 
standing  erect.  The  feet  are  bared  for  the  test  and  covered 
with  powder.  As  a  result  of  his  investigations  he  has 
found  that  disturbaiices  of  equilibrium  bear  no  relation  to 
the  degree  of  vertigo  and  nystagmus  and  persist  after  the 
latter  have  disappeared.  His  results  in  the  examination  of 
normal  ears  are  quite  in  line  with  those  of  von  Stein.  The 
normal  case  shows,  after  the  first  or  second  examination. 
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no  equilibrium  disturbance  by  Romberg,  or  the  forward 
or  backward  bending:,  or  by  hopping,  nor  on  the  gonio- 
meter, up  to  an  angle  of  about  thirty  degrees,  except  in 
about  five  per  cent  of  cases  where  hysteria  or  excessive 
nervousness  was  shown,  and  even  in  these  cases  after  a 
time  the  usual  results  were  obtained.  McKenzie  made  his 
tests  on  cases  from  si.x  to  eighteen  months  after  the  onset 
of  the  disease.  .As  just  stated,  in  all  these  cases  nystagmus 
and  vertigo  were  not  present,  yet  disturbances  of  equilib- 
rium persisted.  This  was  especially  noticeable  where  both 
labyrinths  had  been  involved.  From  this  the  author  con- 
cludes that  incoordination  cannot  proceed  from  the  semi- 
circular canals  but  that  disturbances  of  incoordination 
must  depend  upon  the  end  organs  of  the  vestibule,  namely 
the  macula  utriculi  and  the  macula  sacculi.  Among  the 
conclusions  which  he  draws  from  the  use  of  the  goni- 
ometer are:  First,  that  disturbances  of  equilibrium  can  be 
exactly  shown :  second,  that  in  cases  of  acute  disturbances 
of  equilibrium  the  angle  of  inclination  corresponds  to  the 
grade  of  disturbance ;  that  is  to  say,  in  cases  of  pronounced 
acute  disturbance  only  a  small  degree  of  inclination  can  be 
arrived  at;  third,  that  the  examination  by  means  of  the 
goniometer  allows  us  only  to  determine  in  regard  to  the 
disturbance  of  incoordination  as  such ;  whether  it  is  of  labv- 
rinthine  origin  or  not  can  only  be  determined  by  other  meth- 
ods of  examination. 

Harris. 

Clinical    Studies   on   the    Functional    Examination    of    Labyrinthine 
Disease  by  Means  of  the  Qalvanic  Current. 

George  \V.  Mackenzie  {Archiv.  f.  Ohrenheilkunde,  Vols. 
77  and  78).  These  studies  covered  a  period  of  eleven 
months.  The  galvanic  current  in  the  examination  of  the 
inner  ear  has.  in  the  past,  been  of  scientific  rather  than 
general  value.  It  is  necessary  for  it  to  be  used  for  each 
ear  by  itself.  The  author  has  employed  it  by  a  method  of 
his  own  in  a  large  number  of  cases  both  with  normal  and 
diseased  labyrinths.  He  makes  use  of  a  ball  electrode 
which  he  places  upon  the  temporal  bone  of  the  ear  to  be 
examined.  The  other  electrode,  a  flat  plate,  four  to  five 
centimetres  in  length,  is  held  in  the  patient's  hands.  An 
assistant  to  take  charge  of  the  motor  is  desirable.  The 
patient  is  instructed  to  fix  his  glance  on  some  object  upon 
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the  wall  a  short  distance  over  the  head  of  the  examiner, 
who  wears  a  head  light  for  the  purpose  of  detecting  the 
nystagmus.  The  current  is  gradually  increased  until  a 
positive  reaction  is  obtained.  It  is  then  gradually  dimin- 
ished and  the  electrodes  are  changed.  This  procedure  is 
followed  for  both  ears.  In  certain  cases  the  opening  of 
the  current  produces  nystagmus  and  vertigo.  The  nystag- 
mus produced  in  this  way  is  compared  with  that  obtained 
by  the  closing  of  the  current.  This  fact  has  lead  Macken- 
zie to  compare  the  nystagmus  in  all  cases  of  the  current 
opening  and  the  current  closing. 

He  gives  in  detail  the  result  of  the  functional  examina- 
tion of  thirty  cases  of  unilateral  labyrinthine  disease  oc- 
curring in  patients  seen  in  the  Allgemeine  Polyclinic  in 
Vienna.  From  the  analysis  of  these  testings  he  draws  cer- 
tain important  conclusions  in  regard  to  its  availability  for 
detecting  disease  of  the  labyrinth. 

In  the  healthy  ear  the  galvanic  reaction  of  the  kathode 
and  anode  ranges  from  one  and  a  half  to  seven  milliam- 
peres  or  an  average  of  four  milliamperes.  In  the  same  in- 
dividual there  was  never  more  than  a  difference  of  one 
milliampere  between  the  two  ears.  Cases  of  unilateral 
labyrinthine  destruction  had  the  following  points  of  differ- 
entiation in  common:  (1)  The  history  gave  at  least  one 
attack  of  typical,  violent  vertigo.  (2)  All  cases  showed 
more  or  less  violent  nystagmus  of  greater  intensity 
towards  the  sound  side.  (3)  All  cases  showed  inactive 
caloric  excitability  of  the  diseased  labyrinth.  (4)  All 
cases  showed  a  higher  grade  of  diminution  of  the  nystag- 
mus toward  the  diseased  side  when  placed  on  the  turning 
stool  as  compared  with  the  labyrinth  of  the  other  side. 
(5)  All  cases  showed  an  equal  degree  of  diminution  of  the 
galvanic  nystagmus  towards  the  diseased  side,  the  galvanic 
excitability  of  the  diseased  side  being  diminished  compared 
with  the  normal  or  healthy  side  In  a  few  cases  it  was  not 
possible  to  use  a  sufficiently  strong  current  for  the  kathod.il 
test  on  the  diseased  side  or  the  anodal  test  on  the  healthy 
side,  since  the  patients  became  restless  when  seven  or  eight 
milliamperes  were  employed.  In  the  remaining  cases  t 
was  nccssary  to  use  from  fourteen  to  sixteen  milliamperes 
in  order  to  get  a  positive  reaction. 

The  result  of  the  examination  of  the  cases  of  unilateral 
labyrinthine     destruction     gave     the     following     conclusion : 
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•om  the  fact  that  unilateral  destruction  g^ves  a  posi- 
i  w  reaction  on  this  side  it  follows  that  the  vestibular 
nerve  is  not  attacked,  or  at  least  its  conducting  power  is 
preserved.  (2)  In  cases  in  which,  in  order  to  obtain  a 
kathodal  reaction,  it  is  necessary  to  employ  a  current  two 
or  three  times  stronger  than  on  the  diseased  side,  we  must 
assume  that  the  static  nerve  ends  are  not  functionating. 
(3)  From  the  evident  diminution  of  the  kathodal  reaction 
upon  the  diseased  side,  we  must  conclude  that  the  galvanic 
reaction  in  the  normal  ear  is  given  by  the  nerve  end  organs 
and  by  the  nerve  ends  themselves.  It  is  clear,  therefore, 
in  cases  of  destruction  of  the  labyrinth,  that  to  bring  about 
a  distinct  kathodal  reaction  a  much  stronger  current  must 
be  used  than  if  the  organ  be  intact.  As  regards  cases  of 
unilateral  labyrinthine  disease  with  pathologically  increased 
excitability,  the  following  common  symptoms  were  obtained : 
(1)  History  in  all  cases  of  subjective  noises  and  attacks 
of  vertigo.  (2)  All  cases  give  evidence  of  positive  reaction 
upon  the  diseased  side.  (3)  In  all  cases  diminution  of 
nystagmus  in  being  placed  upon  the  turning  stool  as  com- 
pared with  the  normal  and  healthy  ear.  (4)  In  all  cases 
cardinal  labyrinthine  symptoms  were  present — difficulty  of 
hearing  with  shortened  bone  connection :  lowering  of  the 
upper  tone  limits.  (5)  Disturbance  of  the  equilibrium  as 
shown  especially  by  the  goniometer.  (6)  All  cases  were 
alike  in  that  upon  the  normal  side  anodal  reaction  was 
produced  by  a  weaker  stream  than  by  the  kathodel.  The 
author  concludes  from  these  findings  that  the  galvanic 
reaction  represents  a  very  valuable  quantitative  reaction 
for  the  static  labyrinth  and  is  especially  important  in 
^inilateral  disease  with  pathologically  increased  e.xcitability ; 
better,  indeed,  than  upon  the  turning  stool  when  the  differ- 
ential diagnosis  between  the  normal  condition  and  that  of 
the  increased  excitability  produced  by  disease  is  so  small 
that  it  cannot  be  made  out. 

Harris. 

Etiology  of  Acute  Otitis. 

Neumann  and  Rumx,  Vienna  {Archiv.  f.  Ohrcnheilkunde, 
(  \'ol  79,  parts  1  and  2),  have  examined  ninety-one  cases  of 
acute  otitis  with  reference :  First,  to  whether  the  epi-  or 
inesotympanic  situation  of  the  suppuration  has  an  influence 
iiion  the  course  of  the  disease,  and  especially  whether  one 
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of  these  localities  leads  constantly,  or  in  the  great  majority 
of  cases,  to  purulent  otitis,  or  whether  this  is  due  to  other 
causes  ;  second,  whether  one  particular  excitant  oftener  than 
others  gives  rise  to  acute  mastoiditis,  or  whether  this  also 
is  dependent  on  other  causes.  The  bacteriologic  examina- 
tions have  been  carried  out  with  the  utmost  care  to  get  pure 
cultures,  and  the  methods  employed  by  them  are  carefully 
described.  In  cases  where  the  drum  membrane  has  not 
spontaneously  burst,  the  paracentesis  was  made  with  a 
small  glass  rod.  In  only  a  few  cases  was  it  necessary,  on 
account  of  the  thickness  of  drum,  to  use  a  paracentesis 
needle. 

In  the  table,  mixed  cultures  are  regarded  only  as  such 
from  a  pure  bacteriologic  standpoint.  They  represent 
seven  cases.  Of  the  cases  which  were  examined,  represent- 
ing ninety-seven  ears,  forty-three  came  to  operation,  of 
which  seven  had  an  epi-  and  thirty-six  mesotympanic  per- 
foration. Fifty-four  healed  spontaneously;  of  these  eleven 
were  epi-  and  forty-three  mesotympanic  suppurations.  The 
answer,  then,  to  their  first  question  is  that  the  occurrence 
of  an  acute  suppuration  of  the  mastoid  is  not  dependent 
upon  the  locality  of  the  suppuration  in  the  middle  ear.  In 
regard  to  the  second  inquiry — whether  the  character  of  the 
pus  has  an  influence  in  causing  acute  purulent  mastoiditis — 
they  found  fifty-four  cases  healed  without  operation ;  three 
were  "kapsulkokki  otitides"  and  fifty-one  were  cocci  otitides 
produced  by  an  excitant  without  capsule.  Of  the  forty- 
three  cases  which  came  to  operation,  fourteen  showed 
"kapsulkokki  otitides"  and  twenty-nine  capsule  free  micro- 
organisms. We  see,  therefore,  that  otitides  caused  by  cap- 
sulated  cocci  have  a  higher  percentage  and,  therefore,  more 
frequently  lead  to  mastoid  and  cranial  complications  than 
capsule  free  microorganisms. 

These  agree  with  the  previous  investigations  by  them  of 
ninety  cases.  The  smaller  number  of  "kapsulkokki  otitides" 
is  to  be  noted.  This  is  at  variance  with  Supfle,  who,  how- 
ever, included  a  number  of  children  in  his  studies.  The 
authors  call  attention  to  the  fact  that  on  account  of  the 
difficulty  in  making  pure  cultures  in  children,  they  have 
excluded  all  children  under  four  years  of  age,  who,  it 
appears,  are  more  liable  to  "kokki  otitides"  and,  because 
of  the  still  present  bone  fissure  mast,  periosteal  abscess  is 
more  likely  to  form.     Of  the  "kapsulkokki  otitides,"  the 
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Streptococcus  niucosus  in  pure  culture  in  eighteen  cases 
examined  by  them  out  of  which  sixteen  came  to  operation ; 
only  two  healed  spontaneously.  These  findings  are  :.t 
variance  with  the  common  opinion  of  the  malignity  of  the 
streptococcus  pyogenes  aureus.  As  regards  its  power  for 
producing  mastoid  complications,  of  the  thirty-four  cases 
of  streptococcus  infection,  twenty  healed  spontaneously, 
and  only  fourteen  came  to  operation.  In  the  authors' 
opinion  the  anatomic  form  of  the  mastoid  is  of  more 
importance  than  the  character  of  the  infection  in  the  pro- 
duction of  acute  mastoiditis.  In  most  of  the  cases  where 
severe  bone  complications  resulted,  they  were  able  to 
demonstrate  the  existence  of  the  pneumatic  form  of  mastoid. 
EverA-  acute  otitis  is  an  inflammation  of  all  the  pneumatic 
cells  of  the  temporal  bone  and  gives  rise  in  these  cells  to 
ulate  which  is  an  excellent  breeding  place  for  bac- 
tt-iia.  It  can  easily  be  seen  that  a  sclerotic  mastoid  would 
be  less  liable  to  cause  an  extension  of  the  disease. 

They  admit  regretfully  that  our  present  methods  of 
examination  fail  to  detect  the  pneumatic  mastoid,  but  the 
presence  of  spontaneous  pain  over  the  mastoid  in  acute 
otitis  in  the  course  of  the  first  few  days  they  feel  should 
make  one  suspicious  of  such  a  condition.  This  pain  soon 
disappears  when  the  inflammatory  process  in  the  mastoid 
disappears,  but  returns  when  the  simple  inflammation  of 
the  mastoid  changes  into  an  empyema. 

While  the  character  of  the  infection  is  of  less  importance 
than  the  anatomic  formation  of  the  mastoid  in  producing 
an  acute  mastoiditis,  it  has  an  influence  on  the  course  of 
the  disease.  \\'hile  they  found  it  impossible  to  indicate 
particular  cocci,  they  were  able  to  determine,  with  reason- 
able satisfaction,  that  the  "kapsulkokki"  have  a  much  more 
virulent  effect  than  the  capsule  free  cocci. 

In  comparing  these  two  groups  they  found  that  the  course 
of  an  acute  otitis  as  regards  the  development  of  the  mastoid 
complication  forms,  in  the  case  of  the  capsule  free  cocci, 
a  crescendo  curve,  while  in  that  of  the  "kapsulkokki"  the 
curve  was  a  descending  one,  and  after  a  long  interval  again 
rose.  With  the  streptococcus  mucosus  there  was  an 
entirely  characteristic  picture.  Such  an  otitis  can  sponta- 
neously heal,  but  there  was  little  tendency  for  a  permanent 
healing,  and  it  appears  that  cases  formerly  regarded  as 
primary   mastoiditis   were    in    reality   due   to   an   otitis   of 
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Streptococcus  origin.  Characteristic  of  such  an  otitis  is  the 
receding  of  the  inflammation  in  the  middle  ear  in  the  first 
or  second  week,  the  continuance  of  considerable  difficulty 
with  the  hearing,  for  the  most  part  associated  with  subjec- 
tive noises  and  appearance  of  the  drum  membrane  which 
suggests  a  secretory  catarrh.  The  general  contour  is  still 
recognizable  but  the  details  and  the  sharpness  of  the  light 
reflex  are  not  sharply  defined ;  there  is  no  pain,  only  a 
minimum  amount  of  tenderness.  Of  their  cases,  two  had 
extradural  abscess,  one  meningitis,  one  brain  abscess  and 
five  Bezold  abscess.  The  symptoms  can  be  extraordinarily 
light  so  that  the  patient  does  not  go  to  the  physician.  The 
histories  of  fourteen  cases  are  given  illustrating  the  peculiar 
character  of  this  infection. 

Of  the  capsule,  free  cases,  the  streptococcus  pyogenes 
aureus  produces  a  fairly  characteristic  otitis.  There  is  a 
sudden  painful  onset  followed  by  symptoms  of  redness, 
bulging  of  the  drum,  pain  on  pressure  over  the  mastoid 
and  fever  which  is  soon  succeeded  by  a  spontaneous  rupture 
of  the  drum,  giving  rise  to  a  sero-bloody  secretion.  From 
this  stage  the  otitis  goes  on  without  any  complication  to 
prompt  healing,  or  in  some  cases  acute  mastoiditis  develops. 
Their  opinion  that  the  streptococcus  pyogenes  aureus  has 
no  particular  malignity  in  producing  mastoiditis  is  con- 
firmed by  the  fact  that  five  of  the  cases  of  streptococcus 
infection  examined  by  them  had  double  sided  otitis  where 
the  condition  did  not  vary.  These  cases  were  all  dependent 
on  influenza.  All  five  cases  had  a  central  perforation  and 
healed  spontaneously  without  operation. 


Harris. 


II. — NOSE. 


A    Case    of   Accessory    Sinus    Disease   With    the    Symptoms    of  an 
Osseous  Tumor  of  the  Orbit. 

Burton  Chance,  Philadelphia  (Nezv  York  Medical  Jour- 
nal, March  14,  1908).  The  patient  was  a  lad  of  fourteen  who 
showed  a  hard  bulging  mass  in  the  right  orbit  pushing  the  eye 
outward  and  downward.  The  tumor  was  not  sensitive  to  deep 
pressure.  There  was  no  obstruction  or  discharge  from  the 
nose  or  throat.  The  accessory  sinuses  were  not  examined.  A 
diagnosis  was  made  of  an  exostosis  of  the  orbit.  The  opera- 
tion revealed  a  closed  cyst  of  the  ethmoid  filled  with  thick 
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mucus.  The  cavity  extended  back  to  the  sphenoid  and  up  to 
the  frontal  sinus.  An  opening  was  made  into  the  nose.  A 
prompt  recovery  followed  the  operation. 

Harris. 

Pathogenesis  and  Treatment  of  Ozena. 

Lavrand  {Revue  Hebdomadaire  de  Laryngologie,  D'Otol- 
•t  lie  Rhinologie,  July  17,  1909)  calls  attention  to  the 
\  varying  views  regarding  the  etiology  of  ozena  and  also 
to  the  unsatisfactory  methods  of  treatment  generally  employed. 
Of  these  the  use  of  paraffin  locally  has  seemed  to  give  the  be^t 
result.  In  his  opinion,  however,  this  is  an  illogical  form  of 
treatment,  and  in  his  hands  it  has  failed  to  give  as  good  re- 
sults as  others  have  obtained.  In  a  study  of  cases  of  ozena 
where  no  treatment  has  been  instituted,  he  has  always  been 
impressed  that  the  secretions  have  proceeded  from  the  region 
of  the  middle  meatus.  Acting  upon  this  suggestion,  he  has 
carefully  probed  the  middle  meatus  and  has  always  found  signs 
of  an  osteitis  of  the  ethmoid  shown  by  a  sensation  of  denuded 
bone.  The  extent  of  the  osteitis  is  in  proportion  to  the  abund- 
ance of  the  discharge  and  the  intensity  of  the  odor.  \n  ex- 
ception to  this  observation  he  has  yet  failed  to  meet.  Where 
there  is  a  unilateral  osteitis,  the  ethmoid  upon  the  healthy  side 
has  always  been  normal.  The  histories  of  a  number  of  cases 
are  given  where  an  ethmoiditis  has  been  discovered  and,  after 
operation,  the  ozena  symptoms  have  been  relieved.  In  the 
author's  opinion,  then,  in  all  cases  of  true  ozena  we  have  to 
do  with  necrosing  ethmoidal  osteitis  demanding  surgical  in- 
tervention. 

Harris. 

The  Treatment  of  Suppuration  of  the  Accessory  Sinuses  of  the  Nose. 

H.\jiiK  {Archives  Internationales  de  Laryngologie,  D'Oto!- 
ogie  et  de  Rhinologie  January-February.  1909)  places  a 
great  deal  of  importance  on  the  general  treatment  of  the  acute 
affections  of  the  accessory  sinuses.  In  all  cases  of  sinusitis 
depending  upon  acute  colds  or  influenza,  he  is  wont  to  obtai.i 
speedy  cures  by  means  of  sweating  through  the  use  of  aspirin 
in  fifteen  to  thirty  grains.  He  continues  this  for  three  or  four 
nights  in  connection  with  dry  friction  twice  a  day  of  the  whole 
lx)dy.  He  also  is  a  firm  believer  in  the  value  of  a  change  of 
climate  in  effecting  a  speedy  cure.    The  particular  climate  does 
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not  seem  of  as  much  importance  as  a  change  from  the  cHmate 
in  which  the  disease  developed.  In  the  treatment  of  chronic 
cases  of  frontal  sinus,  Hajek  is  able  to  effect  a  cure  in  many 
instances  by  intranasal  measures.  He  practices  resection  of 
the  middle  turbinate,  removing  it  at  its  extreme  anterior  por- 
tion from  the  agger  nasi  with  curved  scissors,  in  this  way  lay- 
ing open  the  infundibulum.  Where  this  does  not  succeed  in 
effecting  a  cure  in  a  reasonable  time,  which  means  in  some 
cases  months  or  even  years,  he  practices  the  external  opening 
according  to  the  Killian  method.  He  does  not  favor  the  pri- 
mary closure  of  the  external  wound,  regarding  it  as  the  cause 
of  the  frequent  failures  in  this  operation.  He  condemns  the 
'  osteoplastic  operation  because  of  the  many  cases  of  recurrence. 

Diseases  of  the  ethmoidal  labyrinth  demand  exenteration 
intranasally.  Only  in  cases  where  the  extreme  anterior  cells 
are  involved  is  it  necessary  to  do  the  external  operation.  He 
urges  the  importance  of  careful  cocainization  of  the  operative 
field  before  beginning  the  operation,  removing  only  such  por- 
tions of  the  disease  at  a  single  seance  as  the  patient  can  endure 
and  the  application  after  the  final  operation  to  the  granula- 
tions which  spring  up  of  three  to  ten  per  cent  of  nitrate  of 
silver. 

As  regards  the  treatment  of  the  sphenoid,  he  does  not  at- 
tach a  great  deal  of  importance  to  the  lavage  nor  to  enlarging 
the  osteum  because  of  its  tendency  to  close.  He  believes  that 
the  greatest  relief  will  be  had  in  the  thorough  removal  of  the 
middle  turbinate  and  ethmoid  and  the  anterior  wall.  To  do 
this,  he  uses  either  his  hook  or  one  of  the  several  models  of 
cutting  forceps  or  the  electric  trephine. 

Harris. 

III. — LARYNX. 

A  Plea  for  Systematic  Use  of  Bronchoscopy  In  Our  Routine  Work. 

Wolff  Freudenthal,  New  York  (New  York  Afedical 
Journal,  May  23,  1908)  gives  a  description  of  a  bronchoscope 
jointed  two  and  one-half  inches  from  the  end.  In  the  author's 
opinion,  the  use  of  such  a  form  of  instrument  greatly  facili- 
tates the  ease  of  introduction  and  overcomes  the  difficulties 
encountered  with  Jackson's  solid  tube.  For  purposes  of  illu- 
mination, he  uses  a  light  carrier  similar  to  that  used  in  the 
Jackson  instrument. 

Harris. 
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New   Contributions  to   Laryngotracheostomy. 

Cacnola  {Archives  Internationales  de  Laryn- 
gologic,  U'Otologie  et  de  Rhinologie,  March  and  April,  1909) 
repon  three  additional  cases  operated  upon  success- 
fully by  laryngotracheostomy.  They  all  occurred  in  children 
of  eleven  years  or  under  and  were,  in  each  instance,  the  result 
of  diphtheria. 

The  stenosis  in  the  first  case  took  the  form  of  a  general 
atrophy  in  the  size  of  the  lar>'nx,  due  to  the  prolonged  intu- 
bation. There  was  a  general  narrowing  of  the  passage,  but 
no  spot  of  cicatricial  deformity. 

The  second  case  showed  a  thick  cartilaginous  growth,  which 
was  removed  by  the  Hartmann  conchotome,  which  they  rec- 
ommend as  especially  indicated  for  this  purpose.  The  result 
in  this  and  previous  cases  reported  by  them  render  them  very 
enthusiastic  for  this  form  of  treatment  for  stenosis  of  the 
larynx.  In  place  of  the  gutta  percha  recommended  by  Kil- 
lian.  Prof.  Ferreri  uses  compressed  cotton,  known  in  this  coun- 
try as  a  Bemay's  sponge,  and  the  authors  employ  a  tampon 
of  hard  wood  covered  with  iodoform  gauze,  which  is  cubically 
shaped  above  and  grooved  below  to  conform  to  the  tracheal 
cannula  to  which  it  is  attached.  They  urge  never  to  lose  sight 
of  the  ofierative  field  and  never  to  leave  any  portion  unpacked. 

Harris. 

Some  Experiences  in  the  Direct  Examination  of  the  Larynx,  Trachea 
and   Esophagus. 

\.  Urown  Kelly  {Journal  of  Laryngology,  June,  1909) 
states  his  object  in  this  paper  to  be  "to  indicate  the  possibili- 
ties of  endoscopy  of  the  lower  air  passages  and  esophagus 
and  the  desirability  of  making  a  routine  use  of  the  method." 

He  has  used  the  Rosenheim  tube  for  esophagoscopy  and 
the  Killian  for  bronchoscopy,  but  of  late  has  found  the  Bruen- 
ing  telescopic  tubes  available  for  both.  He  has  tried  various 
methods  for  lighting. 

Most  of  his  examinations  and  operations  have  been  con- 
ducted with  the  patient  recumbent  and  under  chloroform.  He 
describes  certain  of  his  examinations,  showing  how  the  direct 
method  has  facilitated  correct  diagnosis  in  many  cases.  In 
children  and  unduly  sensitive  adults,  the  direct  hiethod  ren- 
ders certain  operative  procedures  much  easier. 
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In  the  past  tracheoscopy  and  bronchoscopy  have  been  chiefly 
employed  for  the  removal  of  foreign  bodies,  but  Dr.  Kelly  has 
found  them  of  much  assistance  in  discovering  the  cause  in 
stenosis  of  the  trachea  and  bronchi. 

He  believes  that  the  routine  use  of  the  direct  method  may 
lead  to  the  detection  of  malignant  diseases  at  a  stage  before 
they  become  inoperable.  He,  himself,  has  investigated  a  num- 
ber of  growths  at  various  depths  in  the  esophagus  and  in 
some  instances  has  removed  fragments. 

By  the  employment  of  esophagoscopy  he  has  been  able  to 
discover  the  cause  of  the  dysphagia  in  several  cases  which 
undoubtedly  would  otherwise  have  been  classed  as  hysterical. 

Harris. 

Fulguration  and   Laryngotomy   in  Cancer  of  the   Larynx. 

Laurens  (Archives  Internationales  de  Laryngologie, 
D'Otologie  et  de  Rhinologie,  January-February,  1909)  re- 
ports two  cases  of  laryngeal  cancer  treated  by  the  method  of 
Keating-Hart.  The  report  is  confessedly  of  little  importance 
as  regards  the  permanent  value  of  the  operation,  inasmuch  as 
they  were  performed  only  a  month  before  the  report  was  made. 
The  author  gives  a  detailed  account  of  the  operation  and  the 
laryngoscopic  appearance  afterward. 

In  both  cases  the  disease  was  a  limited  one.  The  author 
describes  the  various  steps  of  the  laryngotomy,  calling  atten- 
tion to  the  necessity  of  employing,  as  far  as  possible,  only 
instruments  made  of  glass.  He  then  enumerates  the  different 
post  operative  phenomena  seen  in  the  larynx,  which  were: 
First,  a  moderate  edema  of  both  arytenoids  lasting  for  thirty- 
six  hours,  more  pronounced  on  the  fulgurated  side ;  second, 
intense  erythema ;  third,  a  fibrinous  eschar  which  was  spon- 
taneously thrown  out  on  the  fourth  to  the  sixth  day  without 
any  hemorrhage  through  the  tracheal  orifice ;  fourth,  hyper- 
secretions from  the  larynx,  first  mucous  and  then  muco-puru- 
lent ;  fifth,  ecchymosis  of  the  lateral  wall  of  the  larynx ;  sixth, 
a  laryngeal  picture  suggesting  the  destruction  of  the  healthy 
vocal  cord.  The  convalescence  was  rapid  in  both  cases  and 
Laurens  is  enthusiastic  for  the  method,  not  only  in  cases  of 
limited  disease,  but  also  in  cases  where  the  neoplasm  has  ex- 
tended widely  into  the  neighboring  tissues.  He  concludes  by 
giving  a  careful  account  of  the  technic  employed  in  the  ful- 
guration, as  described  by   Keating-Hart,  and   which   is  now 
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practiced  by  himself  representing  two  steps :  First,  the  mac- 
roscopic removal  of  the  growth  without  any  attempt  at  its 
entire  obliteration  and  of  the  surrounding  glandular  tissue ; 
second,  the  fulguration  practiced  from  five  to  ten  minutes  un- 
der chloroform  anesthesia  reinforced  by  applications  of  co- 
cain  to  i^rfv.nt  undue  movement  of  the  larynx. 

Harris. 
Treatment  of  Four  Infants  Suffering  from  Papilloma. 

\'an  den  Wu.denberg  (Archives  Internationales  de  Lar- 
yngologie,  D'Otologie,  et  de  Rhinologie,  March  and  April, 
1909).  For  removal  in  these  cases  the  author  has  success- 
fully employed  the  intralaryngcal  method  by  means  of  the 
Killian  tube  spatula.  The  ages  of  the  first  three  children  weie 
seventeen  and  eighteen  months,  and  of  the  fourth  child  eight 
years.  General  anesthesia  was  employed.  The  greatest  diffi- 
culty presenting  itself  was  the  form  of  the  epiglottis,  whicii 
at  that  age  is  very  small  and  not  easily  controlled.  Local  an- 
esthesia is  not  recommended  on  account  of  the  great  fatality 
wont  to  follow  its  use  in  children  of  such  a  tender  age.  The 
author  does  not  use  adrenalin,  checking  the  hemorrhage  en- 
tirely by  compression. 

In  the  second  case,  where  the  larj-nx  was  found  completely 
filled  with  the  papilloma,  cyanosis  occurred  during  the  re- 
moval of  the  growth  and  a  tracheotomy  was  necessary.  The 
operation  was  continued  the  following  day,  when  the  lar\nx 
was  found  free.  Two  days  later  masses  were  seen  below  the 
cords,  which  were  removed. 

In  the  third  case,  no  anesthesia  was  employed  at  the  fir?t 
three  operations,  when  papilloma  were  removed,  but  a  general 
anesthetic  was  given  for  the  removal  of  the  papilloma  situ- 
ated in  the  angle  of  the  cricoid.  Soon  after  roughness  of 
the  voice  returned.  Two  months  Jater  intense  dyspnea  showed 
a  pronounced  recurrence  and  tracheotomy  was  then  per- 
formed. For  six  months  the  papilloma  were  removed  from 
time  to  time  intralaryngeally.  The  child  died  later  of  con- 
\'ulsions.  The  autopsy  showed  the  respiratory-  tract  below  the 
cannula  perfectly  normal.  It  demonstrates  the  uselessness  of 
our  interference  as  regards  the  cure  of  papilloma  in  this  case. 
The  lar>'nx  was  covered  with  a  profuse  mass  of  papilloma  ex- 
tending to  the  tracheal  opening.  He  does  not  recommend  the 
method  employed  here  except  in  cases  of  very  young  children 
who  can  be  easily  held,  and  only  for  the  removal  of  papilloma 
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situated  in  the  upper  larynx.  He  advises  the  removal  of  only 
a  few  at  a  time  and  keeping  the  field  well  in  view.  The  intro- 
duction of  the  tube  spatula  is  wont  to  cause  a  fit  of  crying 
with  a  spasmodic  closing  of  the  larynx,  which  will  be  followed 
by  a  deep  inspiration  opening  wide  the  larynx.  The  sitting 
position  favors  the  avoidance  of  wounding  the  mucous  mem- 
brane. There  is  visually  no  reaction  and  the  procedure  can 
be  repeated  two  days  later. 

The  fourth  case  was  that  of  a  child  of  eight,  who  had  for 
over  four  years  worn  a  tracheotomy  tube  because  of  papilloma 
in  the  larynx,  which  had  been  removed  at  the  time  of  the 
tracheotomy.     Here  laryngotomy  was  performed. 

Harris. 

IV. PHARYNX. 

Acute  Unilateral  and  Recurring  Hypertrophy  of  the  Tonsils. 

Munch,  Paris  (Revue  Hebdomadaire  de  Laryngologie, 
D'Otologie  ct  de  Rhinologie,  February  13,  1909),  reports  a 
case  of  a  child  operated  on  by  morcellement  at  four  years  of 
age  for  adenoids  and  enlarged  tonsils  and  twice  afterwards  at 
intervals  of  two  and  three  years  for  acute  and  unilateral  hy- 
pertrophy of  the  left  tonsil.  A  careful  histologic  examination 
was  made  of  the  tissue  removed  and,  in  spite  of  suspicion  of 
malignacy,  the  findings  showed  nothing  but  the  ordinary  pic- 
ture of  hypertrophied  tonsil  tissue.  The  author  comments 
upon  the  rarity  of  the  occurrence  and  quotes  a  similar  case 
reported  by  Lavrand. 

Harris. 

Two  Cases  of  Syphilis  of  the  Nasopharynx. 

Trapenard,  Menton  {Revue  Hebdomadaire  de  Laryngolo- 
gie, D'Otologie  et  de  Rhinologie,  January  30,  1909).  The  re- 
port of  two  cases  occurring  in  children  of  eight  and  ten  years 
respectively  where  the  nasal  obstruction  was  of  recent  date. 
The  soft  palate  showed  marked  engorgement,  one  case  with 
a  tendency  to  perforation.  Hutchinson  teeth  were  present  in 
the  younger  child.  The  growth  in  the  nasopharynx  was  soft 
to  the  touch.  Both  cases  recovered  promptly  under  specific 
treatment. 

The  author  is  of  the  opinion  that  syphilis  of  the  naso- 
pharynx in  children  is  not  as  uncommon  as  is  usually  thought. 
The  difficulty  of  diagnosis  leads  him  to  advise  that  where  the 
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respiratory  trouble  is  of  short  duration,  we  should  always  bear 
in  mind  the  possibiUty  of  syphilis,  even  where  it  resembles  the 
ordinary  adenoid  growth. 

Harris. 

Neurasthenia  in  Its  Etiologic  Relation  to  Nasopharyngitis. 

RuYET,  Lyons  {Archives  Internationales  de  Laryngologie, 
D'OtoloSie  ct  de  Rhinologie,  January-February,  1909),  is  of 
the  opinion  that  many  symptoms  usually  ascribed  to  neuras- 
thenia are  dependent  upon  disease  of  the  nasopharynx  local- 
ized in  the  fossa  of  Rosenmueller.  He  calls  attention  to  the 
anatomy  of  this  fossa  and  its  liability  to  inflammation  and  thus 
becoming  a  closed  cavity  retaining  secretions.  He  also  refers 
to  the  structures  lying  in  close  proximity  as  capable  of  causing 
many  of  the  symptoms  which  he  enumerates,  such  as  head- 
ache, mental  asthenia,  nasal  hydrorrhea,  nervous  coughs; 
referable  to  the  ear:  subjective  noises,  deafness,  hyperacousis, 
vertigo  and  inco-ordination  of  gait,  muscle  i^nesthenia  and  sen- 
sation of  "casque."  This  latter  symptom  is  often  associated 
with  headache  and  is  met  with  in  ear  diseases  which  have 
their  origin  in  the  nasopharynx.  Of  general  symptoms  de- 
pending on  nasopharyngitis,  he  names  insomnia,  tachycardia, 
digestive  troubles,  neuralgia  and  motor  and  sensory  affections 
of  the  throat. 

Harris. 

Ulcer  of  the  Palate  of  Strepticocci  Origin. 

J.\CQUES  {Revue  Hehdomadaire  de  Laryngologie,  LfOtolo- 
gie  et  de  Rhinologie,  July  10,  1909).  The  ulcer  occurred  m 
an  adult  laboring  man  of  thirty-eight  and,  when  seen,  was  of 
about  a  month's  duration.  There  was  a  complaint  of  constant 
pain  in  the  throat,  not  benefited  by  gargles.  The  ulcer  whs 
situated  at  the  base  of  the  epiglottis.  It  had  rounded  borders 
and  a  diameter  of  about  a  franc  piece.  It  was  not  covered 
with  detritus,  showed  considerable  vasculation,  had  a  vermil- 
ion tint  and  presented  a  loss  of  substance  of  from  ten  to  fifteen 
millimeters,  but  blended  gradually  with  the  healthy  mucosa 
of  periphery.  There  was  no  other  lesion  in  the  neighbor- 
hood, neither  of  the  tonsils  nor  g^ms,  no  enlargement  of  the 
glands.  The  application  of  iodid  of  glycerine  and  potassium 
iodid  internally,  on  the  supposition  that  it  was  of  mycotic 
origin,  gave  satisfactory  results,  and  in  the  course  of  a  month 
the  ulcer  was  healed. 
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An  extensive  bacteriologic  examination  was  made,  which 
showed  a  microbe  reported  by  Klava  some  years  ago  and  de- 
scribed by  him  as  leuconostoc  hominis  resembHng  in  many 
ways  the  streptococcus  pyogenes. 

Harris. 

Three  Cases  of  Primary  Gangrene  of  the  Pharynx.  Cure  in  One  Case 
by   Injection   of  Anti-Streptococcus  Serum. 

CiTEivLi  (^Archives  Internationales  de  Laryngologie,  D'Otol- 
ogie  et  de  Rhinologie,  January-February,  1909).  The  firat 
case  was  that  of  a  young  woman,  twenty-five  years  old,  of  ex- 
cellent health.  Eight  days  before  seen  by  Citelli,  she  noticed 
two  small  white  spots  on  the  tonsils,  which  gradualy  ex- 
tended, giving  rise  to  only  a  little  difficulty  in  swallowing. 
When  seen  by  him,  the  patient  was  clearly  septic — breath  very 
offensive,  pronounced  glandular  enlargement.  On  examina- 
tion of  the  throat,  the  two  tonsils  could  no  longer  be  recog- 
nized; in  their  place  one  saw  a  lardaceous  colored  mass,  which 
gave  rise  to  an  unbearable  odor.  In  spite  of  the  use  of  anti- 
diphtheretic  serum  and  of  local  and  general  treatment,  the  dis- 
ease gradually  extended  and  the  patient  died  fifteen  days  after 
the  onset  of  the  disease. 

The  second  case  was  a  child  of  eight  years,  where  the  pic- 
ture of  the  disease  was  similar  to  that  in  the  first  case.  Here 
local  disinfectants  seemed  to  have  the  happy  effect  of  limiting 
the  necrosis  to  the  affected  tonsil,  but  twenty  days  later  the 
same  phenomenon  broke  out  in  the  other  tonsil  and  the  child 
died. 

In  the  third  case,^  a  man  of  thirty,  Citelli  was  able  to  effect 
a  cure  with  one  injection  of  antistreptococcus  serum. 

He  emphasizes  the  well-known  gravity  of  this  disease  and 
urges  the  discovery,  if  possible,  of  the  particular  germ  which 
is  the  cause  and  combating  it  by  the  use  of  a  suitably  pre- 
pared serum. 

Harris. 

Digital  Enucleation  of  the  Faucial  Tonsil.     The  Otitic  Significance 
of  Tonsillectomy  With   Reference  to  Digital   Enucleation. 

A.  Morgan  MacWhinnie,  Seattle,  and  H.  P.  Blackwell, 
New  York  {New  York  Medical  Journal,  May  29,  1909).  The 
interest  which  at  present  is  Ijeing  shown  in  the  procedure  for 
the  removal  of  the  faucial  tonsils  is  seen  in  two  papers  on 
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digital  enucleaiioii  u}  men  iiviiij^  ai  wnifiy  removed  distaiun -. 
Dr.  MacWhitinie  advocates  the  enipioyment  of  the  index  tin-  r 
lor  the  complete  removal  of  the  tonsil  without  the  aid  of  any 
instruments.  He  works  under  general  anesthesia  and  claims 
for  the  method  "simplicity,  rapidity,  safety  and  thoroughness." 
The  essential  point  in  his  method  is  carrying  the  finger  "out- 
side the  capsule  in  the  posterior  inferior  portion  of  the  sinus, 
working  up  to  the  supratonsillar  fossa."  The  same  procedure 
is  carried  out  posterior  to  the  anterior  pillar.  He  states  that 
the  bleeding  is  very  slight  and  the  reaction  insignificant. 

Blackwell,  instead  of  depending  upon  the  finger  entirely, 
first  separates  the  attachment  of  the  tonsils  to  the  anterior 
and  posterior  pillars  by  means  of  a  Leland  knife.  The  left 
index  finger  is  then  introduced  into  the  supratonsillar  fossa 
and  each  tonsil  is  gently  shelled  out  of  its  bed.  He  stops  short 
of  complete  removal  in  this  way,  leaving  the  tonsil  attached 
at  its  inferior  pole.  The  operation  is  then  completed  by  means 
of  the  cold  wire  snare. 

Harris. 

V. — M ISCELLANEOUS. 

Positive    Proof  of   Adrenalin    Reaction   of   Meltzer  and    Loevi    in   a 

Case  of  Accidental   Section  of  tiie  Sympathetic  and 

Pneumogastric  Nerve. 

Brindel,  Bordeaux  {Reznic  Hebdomadaire  de  Laryn^olo- 
gie,  D' Otologic  et  de  Rhinologie,  April  24,  1909)  has  dem- 
onstrated that  the  pneumogastric  is  the  regulating  and  the 
sympathetic  the  accelerating  nerve  of  the  heart.  Injury  *o 
the  pneumogastric  and  section  of  the  sympathetic  produces  a 
slowing  of  the  pulse,  diminution  of  the  pupil  and  a  shrinking 
of  the  eyeball.  Meltzer  and  Loevi  have  found  that  adrenalin 
introduced  into  the  healthy  eye  has  no  effect,  but  put  into  the 
eye  of  an  animal  where  the  superior  cervical  sympathetic  has 
been  removed,  a  mydriasis  was  at  once  produced  and  myosis 
resulted  after  section  of  the  nerve.  Brindel  has  recently  seen 
a  case  of  a  man  who  had  received  a  wound  of  the  neck.  When 
seen  by  him  thirty-three  days  after  the  accident,  a  complete 
paralysis  of  the  left  vocal  cord  was  noted.  The  characteristic 
diminution  of  the  size  of  the  left  eyeball  was  to  be  detected, 
and  the  left  pupil  was  much  smaller  than  the  right.  There 
was  no  tachycardia.  In  the  presence  of  such  symptoms,  a 
diagnosis  was  made  of  a  section  of  the  pneumogastric  and 
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sympathetic  nerves,  and  it  was  possible  to  confirm  the  experi- 
ments of  Meltzer  and  Loevi  of  the  eflfect  of  adrenalin  in  such 
cases. 

The  author  concludes  by  commenting  upon  the  rarity  of 
the  simultaneous  section  of  the  pneumogastric  and  sympathetic 
nerves,  having  been  able  to  find  but  three  probable  cases  in  the 
literature. 

Harris. 

The   Physiologic  Action   of  Strong   Cocain-Adrenalin    Solutions. 

John  Leshure,  New  York  (New  York  Medical  Journal, 
February  6,  1909),  in  a  carefully  prepared  article,  takes  up 
the  relative  absorption  of  the  common  solutions  of  cocain  and 
adrenalin  used  in  nasal  surgery.  "Both  cocain  and  adrenalin 
have  the  power  of  contracting  superficial  and  deep  vessels, 
but  the  degree  and  rapidity  of  this  contraction  seems  to  be 
proportionate  to  the  strength  of  the  drug  solution  used.'' 
Strong  solutions  are  seen  to  do  it  promptly,  as  any  solution 
is  rapidly  diluted  by  the  copious  mucous  exudate.  By  a  strong 
solution,  the  author  means  one  made  by  dissolving  a  gram  of 
cocain  hydrochlorid  in  a  cubic  centimetre  of  a  one  to  one 
thousand  solution  of  adrenalin  chlorid.  This  solution  repre- 
sents fifty-five  per  cent  by  volume  and  has  a  specific  gravity  of 
1110.  As  he  rightly  says,  we  should  seek  to  bring  the  solu- 
tion to  the  vessel  walls  and  anesthetize  the  vasomotor  fibers, 
but  not  allow  it  to  pass  through  them.  He  shows  that  with 
the  ordinary  solution  (from  four  to  twenty  per  cent),  we  have 
a  specific  gravity  of  only  a  little  over  a  thousand.  He  also  calls 
attention  to  the  law  of  fluids,  that  absorption  is  in  inverse 
proportion  to  the  density  of  the  fluid.  From  this,  he  logically 
reasons  that  the  light  solutions  of  common  use  are  much  more 
liable  to  become  absorbed  into  the  system  than  the  heavy  so- 
lution employed  by  himself.  Such  a  clear  physiologic  explana- 
tion of  the  toxic  effects  of  cocain  and  adrenalin,  in  view  of 
the  accidents  occurring  from  their  use,  is  most  timely.  The 
solution  is  applied  upon  a  cotton  applicator  to  the  part  of  the 
nose  to  be  operated  upon.  A  few  wipings  at  intervals  for  ten 
to  fifteen  minutes  will  produce  complete  anesthesia. 

Harris. 
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THE  TOPOGRAPHIC  ANATOMY  OF  THE 
THYROID  GLAND.* 

By  Peter  Potter,  A.  M.,  M.  D., 

Butte,  .Mont. 

The  problem  was  suggested  by  Prof.  VValdeyer,  of  the  Ana- 
tomical Institute  of  Berlin,  and  the  work  was  beg'in  in  his 
laboratory  in  the  summer  semester  of  1904. 

It  was  recognized  that  many  observations  had  been  made 
upon  the  topography  of  the  gland,  but  since  they  were  made 
before  the  present  methods  of  preservation  of  material  were 
in  use  it  seemed  advisable  to  undertake  this  work.  Accord- 
ingly most  of  the  material  used  was  formalin  hardened,  the 
remainder  being  hardened  by  arterial  injections  of  alcohol 
2  parts,  carbolic  acid  1  part,  and  glycerin  1  part.  The  mate- 
rial consisted  of  23  fetuses,  ranging  in  age  from  five  months 


•From  the  Anatomical  Laboratory  of  St.  Louis  University. 
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to  term — all  formalin  hardened'  ;  19  children  from  1  to  7 
months  of  age,  formalin  hardened' ;  55  adults  from  20  to  70 
years  of  age,  30  formalin  hardened,  25,  alcohol-carbolic  acid- 
glycerin  hardened. 

Two  methods  of  making  the  measurements  were  used,  (1) 
from  sagittal  and  transverse  sections,  and  (2)  from  dissec- 
tions. 

The  sagittal  sections  show  at  once  the  position  of  the  isth- 
mus of  the  gland  with  reference  to  the  vertebral  column  and 
the  trachea.  The  transverse  sections  were  reconstructed 
on  profile  paper,  so  as  to  show  the  relations  of  the  gland  to 
the  vertebral  column  and  surrounding  organs.  (The  recon- 
structions were  made  according  to  the  method  described  in 
the  Topography  of  the  Thorax  and  Abdomen.  University  of 
Missouri  Studies,  Science  Series,  Vol.  I,  No.  1.) 

When  the  neck  region  was  dissected  in  the  ordinary  way, 
the  measurements  were  made  by  driving  a  steel  pin  vertically 
through  the  isthmus  of  the  gland  into  the  vertebral  'column 
and  using  it  as  a  point  from  which  to  measure  in  all  directions. 
A  point  on  the  profile  paper  was  taken  to  represent  the  posi- 
tion of  the  pin,  and  all  of  the  structures  were  located  on  the 
paper  in  accordance  with  the  measurements  on  the  body. 
The  measurements  were  taken  in  a  horizontal  plane  and  not 
over  the  convex  surface  of  the  gland.  When  the  gland  and 
other  soft  parts  had  been  removed,  the  vertebral  column  was 
mapped  out  in  the  same  way  as  the  gland  by  using  the  point 
where  the  pin  entered  the  column  as  the  starting  point  for 
the  measurements.  In  some  cases  the  soft  parts  only  were 
measured,  thus  giving  the  relations  of  the  gland  to  the 
trachea. 

In  the  following  description  the  gland  will  be  considered 
as  composed  of  an  isthmus  and  two  lateral  lobes.  The  gland 
as  a  whole  is  roughly  U-shaped. 

Each  lateral  lobe  is  more  or  less  cone  shaped,  with  its  apex 
extending  considerably  above  and  its  base  only  a  little  below 

1.  Most  of  these  were  material  belonging  to  Dr.  Jackson.  Uni- 
versity of  Missouri,  upon  which  he  worked  out  the  topography 
of  the  pancreas.  This  part  of  the  work  was  done  in  Prof.  Wal- 
deyer's  laboratory. 

2.  The  neck  organs  were  removed  at  autopsy  by  Dr.  Thomp- 
son, Dept.  of  Pathology.  St.  Louis  University,  and  placed  in  for- 
malin. 
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the  plane  ot  ilic  i>.Uuim3.  lUc  external  suriacc  ui  the  gland 
is  markedly  convex  from  side  to  side,  and  slightly  so  from 
above  downward.  The  internal  surface  is  concave  from 
before  backward,  fitting  accurately  over  the  sides  of  the 
larynx,  trachea,  pharynx  and  esophagus.  The  isthmus  is  the 
thin  plate  of  gland  substance  molded  over  the  anterior  sur- 
face of  the  trachea,  uniting  the  contiguous  surfaces  (margins) 
of  the  lower  part  of  the  lateral  lobes. 

The  relationship  which  the  gland  bears  to  the  other 
structures  in  the  region  is  well  shown  in  Figures  1  and  3. 

The  anterior  surface  of  each  lateral  lobe  is  covered  by  the 
sternothyroid  muscle  and  separated  from  it  by  a  thin  layer 
of  fascia.  The  inner  margin  of  the  sternohyoid  muscle  over- 
laps the  inner  margin  of  the  sternohyoid  a  few  millimeters, 
so  that  the  uncovered  (intermuscular)  portion  of  the  gland 
is  reduced  to  a  small  area.  This  interspace  becomes  smaller 
from  above  downward,  since  the  muscles  of  the  two  sides 
almost  meet  in  the  midline  at  the  lower  margin  of  the  isthmus, 
thus  leaving  only  a  small  \'-shaped  portion  of  the  gland  not 
covered  with  muscle.  This  medial  portion  of  the  isthmus  is 
covered  with  superficial  fascia  and  skin  containing  small 
veins  of  the  inferior  thyroid  and  anterior  jugular  systems.  The 
anterior  margin  of  the  sternomastoid  crosses  the  region  of 
the  lateral  lobes  obliquely  from  below  upward  and  outwaxd. 

Each  lateral  lobe  lies  between  the  carotid  sheath  externally, 
the  trachea  internally,  and  the  above  named  muscles  ante- 
riorly. The  upper  part  of  the  lobes  usually  extend  as  far 
back  as  the  sides  of  esophagus  and  phaniix.  In  the  child 
and  fetus  the  lobes  protrude,  in  many  cases,  into  the  post- 
pharyngeal space,  and  while  they  seldom  meet  behind  the 
pharynx  the  two  lobes  hold  it  in  a  firm  grasp. 

While  the  thyroid  is  a  true  cervical  organ,  it  comes  into 
close  relationship  with  such  thoracic  organs  as  the  lungs  and 
thymus  gland.  The  lower  pole  of  each  lobe  is  separated 
from  the  apex  of  the  corresponding  lung  in  the  adult  by  a 
small  interspace  containing  the  vertebral  and  a.scending 
cervical  vessels  and  the  arch  of  the  thoracic  duct  (on  the  left 
side). 

In  Figure  1  the  apices  of  the  lungs,  which  lie  only  about  2 
mm.    below    the    surface    of    the    section,    are    indicated    by 
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the  dotted  lines  in  the  quadrilateral  spaces  bounded  by  the 
first  ribs  and  the  scaleni  and  longus  colli  muscles. 

Figure  2  shows  the  relative  levels  of  the  lung  and  gland 
in  the  adult,  while  Figure  4  shows  the  relation  in  the  fetus 
at  term  where  the  gland  is  much  higher  in  the  neck,  and 
consequently  not  in  close  relation  with  the  lungs. 

By  comparing  Figures  1  and  2  with  3  and  4  it  will  be  seen 
that  the  superior  division  of  the  mediastinum  is  much  larger 
proportionately  in  the  fetus  than  in  the  adult  and  is  filled,  in 
its  anterior  jwrtion,  by  the  thymus  gland,  which  comes  into 
close  relationship  with  the  lower  part  of  the  thyroid.  In  many 
of  the  dissections  of  the  fetus  these  glands  were  in  direct 
contact. 

The  parts  of  the  gland  will  be  located  with  reference  to 
the  vertebral  column  and  then  with  reference  to  the  trachea 
and  larynx;  first  as  determined  by  projections  from  dissec- 
tions and  then  by  projections  from  cross  sections. 

THE    ADULT    GLAND. 

L  As  Measured  from  Dissection.  The  isthmus  lies  over  the 
seventh  cervical  and  first  thoracic  vertebrae.  In  every  case 
the  upper  border  of  the  isthmus  was  below  the  disk  between 
the  sixth  and  seventh  cervical  vertebrae.  In  more  than  50% 
of  the  cases  the  upper  border  of  the  isthmus  is  below  the  disk 
between  the  seventh  cervical  and  first  thoracic  vertebrae,  but 
in  only  two  cases  is  it  below  the  first  thoracic  vertebra. 

It  lies  upon  the  three  first  rings  of  the  trachea.  In  66% 
of  cases  it  completely  covers  the  first  ring,  but  in  no  case  does 
it  overlap  the  cricoid  cartilage  to  any  considerable  extent. 
In  every  case  its  upper  border  is  above  the  middle  of  the  sec- 
ond ring.  The  isthmus  is  so  variable  in  size  and  width  that 
its  lower  border  may  be  found  anywhere  from  the  third  to 
the  sixth  ring.  In  the  few  cases,  three  in  the  series,  in  which 
it  reaches  the  fifth  or  sixth  ring  it  extends  below  the  lateral 
lobes.  More  than  half  of  all  the  cases  cover  rings  two  and 
three. 

The  apex  of  the  right  lobe  varies  from  the  upper  part  of  the 
fifth  to  the  lower  part  of  the  sixth  cervical  vertebra,  with 
the  greater  number  opposite  the  fifth  vertebra  and  fifth  disk. 
The  apex  of  the  left  lobe  is  never  higher  but  often  a  little 
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lower  than  the  right,  the  difference  being  viiil>  a  few  milli- 
meters in  any  case.  However,  a  much  larger  number  of  the 
left  than  of  the  right  were  below  the  fifth  intervertebral  disk. 

The  lower  poles  do  not  show  so  much  variation  as  do  the 
apices,  nor  do  they  differ  as  much  from  each  other.  The  ordi- 
nary variation  in  position  is  from  the  middle  of  the  first  to  the 
lower  part  of  the  second  thoracic  vertebra,  with  the  larger 
proportion  of  the  cases  above  the  second  vertebra. 

Each  lateral  lobe  extends  upward  and  backward  along  the 
sides  of  the  laryn.x  and  pharynx  into  a  conical  space  bounded 
internally  by  the  larynx  and  pharynx,  anteriorly  by  the  sterno- 
thyroid and  omohyoid  muscles,  and  posteriorly  by  the  carotid 
sheath  and  the  prevertebral  fascia.  The  upper  part  of  the 
anterior  border  follows  more  or  less  closely  the  attachment 
of  the  sternothyroid  muscle  to  the  oblique  line  of  the  thyroid 
cartilage. 

In  27  cases  the  thyroid  cartilage  was  projected  along  with 
the  gland  to  show  the  relative  position  of  the  apex  of  each 
lateral  lobe  to  this  cartilage.  The  united  portion  of  the  ante- 
rior portion  of  the  alae  is  used  as  the  basis  of  comparison.  In 
13  of  the  27  cases  the  apex  on  the  right  was  as  high  as  the 
upper  end,  while  only  six  of  the  left  lobes  reached  this  level. 
Of  the  other  14  right  lobes,  9  reached  the  middle  and  5  only 
the  lower  end  of  the  anterior  border.  On  the  left  side  six 
were  on  a  level  with  the  upper  end,  13  the  middle,  and  8  the 
lower  end  of  this  border. 

2.  As  Measured  from  Cross  Sections.  The  projections 
made  from  cross  sections  show  the  relation  of  the  glands  to 
the  vertebral  column  only,  since  these  projections  were  made 
for  a  different  purpose  and  the  larynx  and  trachea  were  not 
included  in  them. 

The  average  position  of  the  isthmus  is  over  the  first  and 
second  thoracic  vertebrae.  Its  upper  border  may  be  as  high 
as  the  middle  of  the  seventh  cervical,  and  its  lower  border  as 
low  as  the  third  thoracic  disk,  but  since  it  is  usually  about  as 
broad  as  a  vertebra  and  disk,  when  the  upper  border  is  high, 
the  lower  border  is  correspondingly  high,  and  vice  versa. 

The  apices  of  the  two  lateral  lobes  are  at  about  the  same 
level  in  most  cases.  They  vary  from  the  fourth  to  the 
sixth  cervical  disk,  a  majori^-  being  opposite  the  fifth  and 
sixth  vertebrae.     The  lower  poles  of  the  two  lobes  are  usually 
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at  about  the  level  of  the  first  thoracic  vertebra.  In  nearly 
every  case  the  lower  lobes  were  above  the  second  thoracic 
vertebra. 

THE   GLAND   IN   THE   CHILD. 

From  the  material  at  hand  it  was  only  possible  to  locate 
the  gland  with  reference  to  the  larynx  and  trachea,  because  all 
the  material  at  this  stage  had  been  removed  at  autopsy.  The 
upper  border  of  the  isthmus  touches  the  cricoid  cartilage  in 
a  majority  of  cases.  The  cricoid  is  completely  covered  in  7 
of  the  19  cases.  In  every  case  except  one  the  first  ring  of 
the  trachea  is  covered.  In  this  one  case  the  isthmus  is  very 
narrow  and  might  be  said  to  be  absent,  for  it  is  difficult  to 
distinguish  any  thyroid  tissue  in  it  macroscopically.  The  isth- 
mus covers  rings  2  and  3 ;  one-half  ending  below  ring  3,  and 
the  other  half  passing  over  ring  4. 

The  lateral  lobes  appear  to  be  proportionately  larger  and 
less  conical  than  those  of  the  adult.  In  nearly  every  case 
the  apex  is  at  the  level  of  the  base  of  the  superior  cornu  of 
the  thyroid  cartilage.  They  cover  most  of  the  cricoid  car- 
tilage and  that  part  of  the  thyroid  cartilage  below  and  behind 
the  oblique  line,  so  that  the  sternothyroid  muscle  is  displaced 
upward  and  forward  at  its  attachment  to  the  thyroid  cartilage 
and  is  made  to  hook  over  the  anterior  border  of  the  gland 
instead  of  passing  to  its  attachment  in  the  plane  of  the  body 
of  the  muscle,  as  it  does  in  the  adult. 

THE  GLAND  OF  THE   FETUS. 

Most  of  the  specimens  were  full  term  fetuses  hardened  in 
the  dorsal  position  by  injection  with  formalin. 

The  gland  is  very  much  like  that  of  the  young  child  in  size 
and  position.  The  isthmus  corresponds  to  the  fifth  and  sixth 
cervical  vertebrae  (Figs.  2  and  4),  usually  not  extending 
below  the  middle  of  the  sixth.  It  lies  over  the  first  four  rings 
of  the  trachea.  In  about  30%  of  the  cases  it  was  high  enough 
to  lie  over  the  cricoid,  but  in  these  cases  it  usually  did  not 
reach  below  the  third  ring  of  the  trachea. 

The  lateral  lobes  extend  high  up  into  the  space  between 
the  thyroid  cartilage,  sternoth;^roid  and  omohyoid  muscles 
and  carotid  sheath.  In  many  cases  they  extend  beyond  the 
outer  border  of  the  omohyoid  muscles  into  the  superior  carotid 
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triangles.     Thc>v  ire   so   thick   anteroposteriorly   that 

they  displace  the  ^-tcriiDthyroid  muscle  at  its  attachment  to 
the  thyroid  cartilage,  as  in  the  child.  The  apex  of 
the  lateral  lobe  is  usually  high  upon  the  posterior  part  of  the 
thyroid  cartilage,  being  as  high  as  in  the  child  and  almost 
constantly  higher  than  in  the  adult. 

V.\RI.\TIONS   AND   ANOMALIES. 

1 ....  .........c  lobe  or  pyramid  varies  more  than  any  other  part 

of  the  gland,  both  in  size  and  position.  It  may  be  entirely 
absent,  or  vary  from  a  small  tubercle  on  the  upper  margin 
of  the  isthmus,  or  one  of  the  lateral  lobes,  to  a  well  developed 
band  of  gland  tissue  extending  upward  to  the  hyoid  bone.  It 
is  more  often  cpnnected  with  the  left  lobe  at  its  union  with 
the  isthmus  than  with  any  other  portion  of  the  gland, 
though  it  not  infrequently  connects  with  the  right  lobe. 
Nearly  every  gland  has  a  more  or  less  well  developed  band 
connected  with  its  upper  border,  though  only  about  three- 
fifths  of  these  bands  contain  any  gland  tissue.  This  band  can 
be  traced  to  the  hyoid  bone,  to  the  posterior  inferior  margin 
of  which  it  is  attache<d.  The  usual  structure  of  this  band  is 
connective  tissue,  containing  gland  substance  below  and 
muscle  fibers  above — the  muscle  fibers  may  or  may  not  fill 
in  all  of  the  remaining  portion  of  the  band.  Occasionally  two 
or  more  separate  nodules  of  gland  tissue  are  imbedded  in  the 
band  and  connected  to  each  other  by  muscle  fibers.  When 
the  muscle  fibers  are  well  developed  and  the  gland  substance 
reduced  to  a  small  nodule  on  the  upper  part  of  the  isthmus 
it  is  called  the  levator  glandulae  thyroideae.  but  all  of  these  con- 
ditions should  be  classed  together  as  being  persistence  of  the 
thyroglossal  duct. 

The  isthmus  is  rarely  absent,  though  many  times  it  is  only 
a  very  thin  band  of  gland  substance.  In  this  series  it  was 
entirely  absent  in  one  fetus  and  one  adn't  ;itii1  practically 
absent  in  two  other  cases. 

.Among  the  glands  which  were  dissected  there  were  several 
with  one  or  more  accessory  slips  of  muscle.  When  there  was 
but  one  slip  it  was  considered  as  the  levator  glandulae  thy- 
roideae. even  though  it  was  not  connected  with  the  isthmus  of 
the  gland.     In  a  few  cases  this  middle  slip  was  found  along 
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with  an  extra  slip  to  each  lateral  lobe.  Figures  5  and  6  show 
this  condition,  in  these  cases  the  rnuscle  fibers  arise  from  the 
fascia  covering  the  anterior  surface  of  the  gland  and  end  by 
blending  with  the  inner  margins  of  the  thyrohyoid  muscles. 
In  Figure  5  the  fibers  end  near  the  lower  part  of  the  thyroid 
cartilage,  while  in  Figure  6  they  remain  more  or  less  separate 
up  to  the  hyoid,  where  they  insert  along  with  the  inner  fibers 
of  the  thyrohyoid.  In  Figure  5  the  middle  slip  (f)  does  not 
contain  many  muscle  fibers,  but  from  its  position  and  appear- 
ance it  may  be  taken  to  represent  the  thyroglossal  duct.  In 
Figure  6  this  middle  slip  (i)  is  muscular  and  well  developed 
and  arises  from  both  surfaces  of  a  small  pyramidal  lobe 

Figure  7  has  two  well  developed  slips  symmetrically  placed, 
but  without  any  well  defined  remains  of  a  median  portion. 
These  fibers  arise  from  the  fascia  along  the  upper  margin 
of  each  lateral  lobe  and  may  be  traced  to  the  hyoid  bone  as 
the  inner  portion  of  the  thyrohyoid. 

Figure  8  is  from  a  child  seven  months  old.  It  shows  a 
condition  different  from  those  described  above.  Here  the 
three  slips  are  found,  but  the  right  one  arises  from  the  fascia 
on  the  posterior  surface  of  the  gland,  while  the  left  one  arises 
from  the  anterior  surface.  Otherwise  this  case  does  not 
differ  from  the  others. 

These  muscle  slips  do  not  correspond  to  the  extra  muscles 
of  this  region,  as  described  in  Porier  and  Charpy,  in  that  they 
do  not  connect  with  the  constrictors  of  the  pharynx. 

CONCLUSIONS. 

1.  That  the  thyroid  gland  is  smaller,  proportionately,  in 
the  adult  than  in  the  fetus  and  young  child. 

2.  That  the  thyroid  gland  descends  upon  the  vertebral 
column  with  the  assumption  of  the  erect  position. 

3.  That  there  is  an  apparent  descent  of  the  thyroid  gland 
upon  the  neck  organs.  The  gland  is  lower  on  the  thyroid 
and  cricoid  cartilages  of  the  adult,  but  it  is  attached 
to  the  same  rings  of  the  trachea.  This  apparent  descent  may 
be  due  to  the  fact  that  the  hyoid.  thyroid  and  cricoid  are  tele- 
scoped upon  each  other  in  the  fetus  and  young  child  and  thus 
brought  closer  to  the  fixed  part  of  the  thyroid  gland. 

4.  That   some   remains   of  the   thyroglossal    duct   can   be 
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found  in  almost  every  case,  and  that  a  pyramid  is  present  in 
over  three-fiftlis  of  all  cases. 

5.  That  the  isthmus  may  be  very  small,  but  that  it  is  rarely 
entirely  absent. 

6.  That  accessory  muscle  slips  are  to  be  found,  which 
seem  to  be  aberrant  slips  of  the  thyrohyoid  or  possibly  of  the 
sternothyroid.  They  do  not  appear  to  have  any  special  func- 
tion, but  act  in  conjunction  with  the  fascia  to  hold  the  gland 
in  position. 
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EXPLANATION   OF   FIGURES. 

Figure  1.      Section  through  lower  portion  of  first  thoracic  ver- 
tebra.    Adult. 

Bp.   c.    spinal  cord.  p.    platysma. 

d.  m.    dura  mater.  a.  j.  v.    anterior  jugular  vein. 

c.    centrum    of     first     thoracic  st.  hy.    sternohyoid. 

vertebra.  st.  th.    sternothyroid, 

r.    first  rib.  th.  gl.    thyroid   gland. 

).  c.    longus  colli.  tr.    trachea. 

V.  V.    vertebral  vessels.  i.  th.  v.    thyroid    vessels    (infe- 
n.     eighth   cervical   nerve   with  rior). 

its  junction  with  first  thora-  oe.    esophagus. 

cic   nerve.  s.  g.    inferior     cervical     sympa- 
th.  d.    arch  of  thoracic  duct.  thetic  ganglion, 

sc.  a.    scalenus  anticus.  tr.  p.    transverse      process      of 
c.  s.    carotid   art.,  jugular  vein  vertebra. 

atid   vagus   nerve   in    carotid 

sheath. 

Figure   2.      Reconstruction   of  thyroid   gland   and   surrounding 
structures  from  set  of  sections  to  which  Figure  1  belongs, 
m.    manubrium  sterni.  r.    rib. 

cl.    clavicle.  v.-vii.    cervical  vertebra. 

1.    lung.  i.-iv.    thoracic  vertebra. 

Figure   3.     ^Section  through   sixth   cervical   vertebra.     Fetus   at 
term. 

o.  h.    omohyoid.    Other  labeling  same  as  Figure  1. 

Figure  4.     •Reconstruction    of    region    of    thyroid    of    fetus,    of 
which  the  section  shown  in  Figure  3  is  part, 
thym.     thymus  gland.     Other  labeling  same  as  Figure  2. 

Figure  5.     Thyroid  gland  with  accessory  muscles. 

5a.     front  view.  f.    fascia,   etc.,   representing  re- 
5b.    right  lateral   view.  mains    of    thyroglossal    duct. 

5c.    left  lateral   view.  1.    hyoid. 

a.  thyroid  cartilage.  m.    thyrohoid. 

b.  cricoid   cartilage.  n.    sternothyroid. 

c.  thyroid   gland.  o.    oblique  line  of  thyroid  car- 

d.  extra  muscle  of  right  lobe.  tilage. 

e.  extra  muscle  of  left  lobe.  p.    sternohyoid. 

Figure  6.     Thyroid  gland  with  accessory  muscles. 
6a.    front  view.  g.    extra   muscles   of  left   lobe. 

6b.     right  lateral  view.  i.     levator  glandulae  thjToideae. 

6c.    left  lateral  view.  Other    labeling    same    as    in 

h.    extra  muscles  of  right  lobe.      Figure  5. 

Figure  7.     Thyroid  gland  with  accessory  muscles. 
7a.    front  view.  j.    extra  musle  of  left  lobe. 

7b.    right  lateral  view.  Other    labeling    same    as    in 

7c.    left  lateral  view.  Figure  5. 

k.    extra  muscle  of  right  lobe. 

Figure  8.     Thyroid  gland  of  child  with  accessory  muscles. 


♦Figures  3  and  4  are  from  a  reconstruction  by  Dr.  H.  D.  Kistler, 
awarded  a  gold  medal  by  the  International  Jury  of  Awards,  L.  P. 
E.,  St.  Louis,  1904. 
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In  many  branches  of  medicine  and  surgery  the  Roentgen 
rays  have  become  almost  indispensable  as  an  aid  to  diagnosis, 
.md  frequently  the  nature  of  some  obscure  condition  is  abso- 
lutely determined  by  the  radiogram.  The  value  of  radiography 
has  become  well  established  in  the  field  of  rhinology,  espe- 
cially in  the  examination  of  the  accessory  cavities  of  the  nose, 
so  that  sinusitis,  or  tumors  of  the  antrum  of  Highmore,  of  the 
ethmoids.  and  the  frontal  sinus,  can  be  definitely  outlined. 
Radiography  in  rhinologv-  not  only  lays  bare  pathologic  con- 
ditions, but  also  gives  valuable  aid  in  outlining  anatomic  rela- 
tions, so  that  the  surgeon  may  proceed  with  greater  assurance 
in  opening  these  cavities  when  they  are  diseased  Thus  Beck'. 
after  obtaining  an  exact  outline  of  the  frontal  sinus  in  the 
-kiagram.  turns  down  the  anterior  wall  of  the  sinus  and  sub- 
sequently replaces  it  by  a  plastic  operation.  Ingalls'  does 
not  hesitate  to  drill  into  this  cavity  bv  the  nasal  route, 
after  he  has  determined  its  anatomic  position  in  the  radiogram. 
To  Ca'dweir  belongs  the  credit  of  having  established  the 
proper  angle  for  the  delineation  of  both  frontal  sinuses  upon 
the  same  plate. 

In  exposing  the  temporal  bone  to  radiographic  examination, 
greater  obstacles  are  to  be  met  with  than  in  examining  the 
sinuses  and  bones  of  the  face,  because  it  is  difficult  to  obtain  a 
profile  of  one  temporal  bone  without  superimposing  upon  it 

•Thesis  presented  to  the  American  Laryngologlcal.  Rhinologlcal 
and  Otological  Society,  January  1st,  1909. 
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the  shadow  of  the  other.  In  fact,  the  chief  difficulty  in 
radiography  of  the  cranium  is  to  estaWish  the  proper  angle  at 
which  the  picture  is  to  be  taken,  in  order  to  avoid  the  shadows 
of  the  thicker  portion  of  the  skull. 

Thus  Voss*  and  Winckler°,  by  taking  pictures  in  the  trans- 
verse diameter  of  the  skull,  report  excellent  results  in  outlining 
the  mastoid  region  as  well  as  determining  its  condition  of 
health  or  disease. 

Kuhne"  and  Plagemann'  prefer  taking  pictures  in  the  occi- 
pito-frontal  direction,  since  thereby  an  image  of  both  mastoid 
processes  is  obtained  at  one  time  and  upon  the  same  plate. 
Judging  from  the  illustrations  accompanying  their  article  this 
method  is  open  to  objection,  since  the  temporal  bone  is  too 
far  removed  from  the  plate  to  give  a  sharp  image,  and  only  a 
portion  of  the  mastoid  process  appears  in  the  Roentgen  pic- 
ture. 

Considering  the  difficulties  frequently  encountered  in 
diagnosticating  diseases  of  the  mastoid  process,  it  has  for 
some  time  past  seemed  advisable  to  me  to  obtain  radiograms 
of  the  mastoid  region;,  and  I  was  fortunate  in  having  an 
expert  radiologist,  Dr.  S.  Lange,  kind  enough  to  undertake 
this  work.  To  him  I  am  indebted  not  only  for  his  untiring 
efiforts,  but  also  for  valuable  suggestions. 

The  greatest  obstacle  to  be  overcome  was  in  establishing 
the  proper  angle  from  which  uniform  results  might  be  ex- 
pected. At  my  suggestion  the  oblique  profile  of  the  temporal 
region  was  employed.  Subsequently  Dr.  Lange  suggested 
taking  measurements  of  the  angle  of  inclination  of  the  X-ray 
diaphragm,  so  that  greater  precision  might  be  had.  These 
points  will  be  further  elucidated  in  describing  the  technic. 

We  have  taken  radiograms  of  the  dry  skull,  of  the  cadaver 
and  of  a  considerable  number  of  patients.  In  all  we  have  col- 
lected about  fifty  plates. 

TECHNIC. 

The  technic  is  as  follows : 

A  small  piece  of  lead  foil  is  plastered  to  the  tip  of  the 
mastoid  process  in  order  to  fix  this  point  in  the  Roentgen 
picture.  For  the  same  reason  a  coil  of  wire  is  introduced  into 
the  auditory  meatus.  The  auricle  is  then  drawn  forward  and 
fastened  by  adhesive,  plaster  to  the  cheek  of  tire  patient  in 
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order  to  hold  it  away  from  the  mastoid  region.  The  patient 
then  lies  on  his  side  on  the  table,  or  sits  upon  a  chair,  with  the 
ear  to  be  examined  in  contact  with  the  photographic  plate. 
The  diaphragm  of  the  X-ray  tube  is  then  adjusted  imme- 
diately below  the  parietal  eminence  on  the  opposite  side  of  the 
patient's  head,  and  is  given  a  slant,  so  that  the  rays  will  be 
directed  through  the  cranium  toward  the  sigmoid  sinus  and 
mastoid  process  of  the  ear  which  is  being  radiographed.  (See 
Figs.  1  and  3.)  In  this  position,  the  temporal  bone  on  the 
upper  side  of  the  skull  is  left  almost  entirely  out  of  the  radio- 
graphic field.  Dr.  Lange  has  measured  the  angle  of  inclina- 
tion of  the  axis  of  the  diaphragm  and  finds  it  to  be  as  follows : 

First,  it  is  inclined  25  degrees  to  the  basal  plane  of  the  skull, 
and  secondly,  it  is  tilted  backward  20  degrees  from  the  coronal 
plane  of  the  skull.  (See  Fig.  1.)  This  step  of  the  technic 
is  very  important  because  it  assures  uniform  results. 

The  time  of  exposure  varies  from  20  to  50  seconds  with  an 
electrolytic  interrupter,  to  4  minutes  with  a  mercury  turbine 
interrupter.  For  comparison  it  is  advisable  to  radiograph  both 
temporal  bones  at  tlie  same  sitting. 

Figure  2  shows  a  quarter  section  of  the  dry  skull,  in  which 
some  of  the  landmarks  are  brought  out  by, filling  them  with 
lead  foil.  This  experiment  enables  the  observer  to  fix  the 
anatomic  relations  in  subsequent  pictures.  This  radiogram 
shows  very  well  the  internal  structure  and  relations^of  the 
temporal  bone  and  requires  no  further  description. 

The  next  illustration  (Fig.  3)  shows  the  mastoid  region 
traced  from  a  radiogram  taken  through  the  entire  skull.  The 
anatomic  structures  are  here  very  distinct,  and  it  will  be 
observed  that  the  one  mastoid  is  entirely  out  of  the  field 

Figures  4  and  5  are  tracings  from  radiograms  of  normal 
mastoid  regions  in  different  patients.  It  is  impossible  to  repro- 
duce some  of  these  plates  except  by  tracings.  These  illustra- 
tions show  the  relative  position  of  the  middle  fossa  of  the 
skull,  the  outline  and  cellular  arrangement  of  the  mastoid 
process,  the  position  of  the  external  auditory  canal  and  fre- 
quently of  the  sigmoid  sinus. 

.\s  may  be  judgcfl  from  the  illustrations,  practically  all  of 
the  skiagrams  delineate  very  accurately  the  anatomic  rela- 
tions of  the  mastoid  process.  Considering  the  great  variabil- 
ity in  the  structure  of  the  temporal  bone,  it  is  apparent  how 
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valuable  this  knowledge  obtained  prior  to  an  operation  may 
become.  Indeed,  should  radiography  give  no  further  infor- 
mation than  this,  it  would  still  repay  the  otologist  to  obtain 
those  Roentgen  pictures.  As  a  matter  of  fact,  however,  the 
skiagrams  reveal  not  only  anatomic  relations,  but  also,  in  some 
cases,  pathologic  processes  in  the  interior  of  the  mastoid 
process. 

In  certain  cases  of  chronic  suppurative  otitis  media  the 
radiograms  showed  practically  an  absence  of  mastoid  cells, 
the  sclerosed  bone  throwing  a  dense  shadow.  Such  pic- 
tures were  obtained  in  five  cases.  (See  Fig.  6  and  7.)  In 
four  instances  the  Roentgen  pictures  were  confirmed  by 
operation. 

In  one  case,  that  of  a  man  21  years,  with  chronic  otorrhea, 
osteosclerosis  was  diagnosticated  in  the  right  ear,  with  the 
probable  absence  of  mastoid  cells.  (Fig.  7.)  The  left  ear 
taken  at  the  same  time  for  comparison,  showed  a  massively 
developed  pneumatic  process.  Operation  revealed  a  dense 
mastoid  process  with  a  very  small  antrum,  which  was  only 
uncovered  after  working  according  to  the  method  of  Stacke. 

A  second  operative  case  was  that  of  a  boy  of  twelve,  with 
chronic  suppuratjon  in  the  left  ear.  The  sinus,  the  tegmen 
tympani  and  the  mastoid  process  were  found  exactly  in  the 
condition  indicated  by  the  picture.      (Fig.  8.) 

The^hird  case  was  one  of  tuberculosis  of  the  middle  ear  in 
a  man  of  forty-five.  The  two  radiograms,  taken  at  intervals 
before  the  operation,  showed  a  very  large  mastoid  process  of 
penumatic  tvpe  with  hazy  outlines  of  its  cells.  Operation 
revealed  a  large  mastoid  process  with  numerous  large  cells, 
most  of  which  were  filled  with  a  clear  serous  fluid.  The  mid- 
dle ear  and  antrum  contained  granulations.      (Fig.  9.) 

The  fourth  case  was  operated  upon  too  recently  for  descrip- 
tion. 

From  the  experience  gained  by  this  investigation,  the  fol- 
lowing conclusions  may  be  drawn : 

First.     It  is  quite  feasib'e  to  radiograph  the  mastoid  region. 

Second.  The  best  skiagrams  are  obtained  by  directing  the 
rays  so  as  to  give  a  slightly  oblique  profile  of  the  temporal 
resfion. 

Third.  The  radiogram  distinctly  outlines  the  anatomic  rela- 
tions of>  the  external  anditorv  meatus,  the  limits  of  the  mastoid 
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proce>-  I   the  mastoid  cells.    The  floor  of  the  middle 

fossa  of  the  skull  is  shown,  as  well  as  the  thickness  of  the 
tegmen  tympani.  The  sig^noid  ♦;inus  is  frequently  delineated 
and  its  position  indicated. 

Fourth.  Osteosclerosis  of  the  mastoid  bone,  following 
prolonged  otorrhea,  may  in  some  case*^  he  determint'd  hv  the 
X-ray  examination. 

Fifth,  it  is  possible  that  pus  and  granulations  (V'oss),  as 
well  as  sequestra  (W'inckler),  in  the  mastoid  process  can  be 
diagnosticated  by  means  of  the  X-ray.  It  must  be  stated,  how- 
ever, that  acute  inflammataion  of  the  mucosa  is  difficult  to  dif- 
ferentiate from  softening  of  the  bone  (Plagemann). 

Sixth.  In  general  it  may  be  stated  that  radiography  should 
prove  of  great  value  in  the  determination  of  both  the  anatomic 
and  pathologic  conditions  within  the  temporal  bone. 
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FIGURE  I. 

Radiography  of  Mastokl  Region,  showing  relative  positions  of 
plate.  X-ray  diaphragm  and  patient's  head.  Note  the  inclination  of 
the  X-ray  diaphragm.  (The  radiograms  may  be  taken  to  advantage 
with  the  patient  lying  on  his  side,  but  with  the  diaphragm  in  the 
»ame  relative  position  as  in  Pig.  I.) 


FIGURE  II. 

Quarter  section  of  a  skull  with  lead  foil  in  the  sinus,  and  a  wire 
in  the  auditory  meatus  and  in  the  middle  fossa.  (P  P)  Posterior 
fossa.  (E)  Foramen  for  emissary  vein.  (Arrow)  Indicates  descend- 
ing portion  of  facial  canal.     (O)  Orbit.     (Z)  Zygoma, 


FIGURE  III. 

Radiogram  of  a  dry  skull,  showing  left  mastoid  region  taken  in  an 
oblique  profile.  The  lower  shadow  (X)  is  the  right  mastoid  thrown 
out  of  the  field  by  the  oblique  direction  of  the  X-rays.  (M)  Meatus. 
(T)  Tegmen.  (SS)  Sinus.  (P)  Styloid  process.  (Arrow)  Facial 
canal,  in  the  mastoid.  (Z)  Zygoma.  (O)  Orbit  (B)  Floor  of  post- 
foesa. 


FIGURE  IV. 


Print  and  tracing  from   plate  of  a  normal  mastoid  region  in  a 
i)ung    woman.      (•)    Meatus.      (X)    Mastoid    cells.      (SS)    Sinug. 
^M)  Mandible.    (E)  Middle  fossa. 


FIGURE  V. 


Tracing  from  a  radiogram  of  a  normal,  left  mastoid  In  a  man  of 
37.  (•)  Meatus.  (T)  Large  cell  in  the  mastoid  tip.  (F)  Middle 
fossa.  (S)  Sinus  (?).  (LL)  Suture  lines.  (M)  Mandible.  (O) 
Orbit. 


FIGURE  VI 

Tracing  from  a  radiogram.  Right  mastoid  region  In  a  case  of 
chronic  otorrhea  of  many  years*  standing.  Note  absence  of  mastoid 
cells,  I.  e.,  osteosclerosis.  (S)  Forward-lying  sinus.  (M)  Mastoid. 
(A)  Meatus.  (T)  Tegmen.  (R)  Ascending  ramus  of  mandible. 
(PaUent  of  Dr.  William  Mithoefer.) 


FIGURE  VII. 


(Case  I.)  L.  K.  Right  mastoid  region,  showing:  (PP)  Osteoscle- 
rosis of  mastoid.  (SS)  Sigmoid  sinus.  (M)  Mandible.  (BiF)  Mid- 
dle fossa.     (C)  Meatus.     (Confirmed  by  operation.) 


FIGURE  VIII. 


(€aae  II.)  Tracing  from  a  radiogram.  Left  mastoid  region.  (M) 
Meatus.  (MF)  Middle  fossa.  (CC)  Mastoid  cells.  (S)  Anterior 
border  of  sinus.  (J)  Mandible.  (LL)  Suture  lines.  (O)  Orbit. 
(X)  Top  of  mastoid. 


FIGURE  IX. 


(Case  III.)  Radiogram  tracing  tuberculosis  of  middle  ear  and 
mastoid.  Large  mastoid  of  pneumatic  type.  Cells  appear  hazy  in 
the  radiogram.  (Confirmed  by  operation.)  (•)  Meatus.  (S)  Zygo- 
ma.    (O)  Orbit.     (MF)  Middle  fossa.     (J)  Mandible. 


xux. 

REMARKS  ON  THE  PHYSIOLOGY  AXD  DEVELOP- 
MENT OF  THE  NOSE  AND  ACCESSORY  SLNUSES 
AND  NASAL  REFLEXES.  WITH  SPECLAL  REF- 
ERENCE TO  THE  FUNCTION  AND  IMPOR- 
TANCE OF  THE  TURBINATED  BODIES. 

By  Henry  J.  Hartz,  M.  D., 

Detroit. 

The  nose  constitutes  a  "protective  mechanism  important  for 
the  economy  of  the  body.  Its  physiologic  significance  is  under- 
estimated, especially  during  infancy  and  childhood,  when  the 
nasal  organ  is  more  or  less  predisposed  to  inflammatory 
obstruction. 

Disse,  the  embryologist,  and  others  have  demonstrated  that 
the  nasal  passages  of  the  child  differ  in  relative  size  and  form 
from  those  of  the  adult ;  for  while  in  the  infant  at  birth  the 
ethmoidal  portion  of  the  nasal  space  is  twice  as  high  as  that 
of  the  maxillary  portion,  in  the  adult  they  are  of  equal  height. 
Somewhere  near  the  eighth  year  the  nasal  space  assumes  rela- 
tive adult  proportions,  the  maxillary  portion  equals  in  height 
that  of  the  ethmoidal  portion,  and  with  this  growth  and  the 
descent  of  the  hard  palate,  the  nostrils  develop  slowly. 

Figure  1  shows  a  section  of  a  fetus  eight  months  old,  by 
Mihalkovics,  to  represent  the  difference  in  height  of  the 
ethmoidal  and  maxillary  part  of  the  nasal  chamber.  The 
ethmoidal  is  twice  the  height  of  the  maxillary  portion  of  the 
iiarc^. 

During  the  first  three  years  respiration  is  confined  chiefly 
to  the  upper  ethmoidal  portion,  the  lower  portion  being  very 
narrow  and  the  inferior  turbinated  bone  touching  the  floor  of 
the  nose.     (See  Figure  1.) 

In  this  manner  we  may  account  for  the  dangers  of  acute 
inflammation  of  the  nares  in  the  infant,  which  become  dis- 
tressing and  dangerous  on  account  of  interference  with 
proper  feeding  and  oxygenation. 
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Figure  2  shows  a  frontal  section  of  the  facial  structure  of  a 
child  four  years  old,  by  Mihalkovics,  showing  an  undevel- 
oped lower  nasal  chamber ;  the  ethmoidal  part  of  the  nasal 
fossae  is  still  larger  than  the  maxillary  part. 

Figure  3  is  Mihalkovics'  frontal  section  of  the  facial  struct- 
ure of  an  adult,  showing  the  development  of  both  the  maxil- 
lary and  ethmoidal  part  of  the  nose,  they  being  equal  in 
height. 

Figure  4  is  Chiari's  section  of  a  newly  born  infant,  showing 
the  predominence  of  the  cranium  over  that  of  the  face,  and 
the  ethmoidal  nasal  space  over  the  maxillary.  The  face,  while 
helping  to  form  the  orbit  and  nasal  cavity,  is  essential  for 
the  jaws  and  teeth.  The  greatest  change  is  the  downward 
growth  of  the  face.  In  the  infant  the  face  is  to  the  cranium  as 
one  to  eight ;  at  two  years  as  one  to  six ;  at  five  years,  as  one  to 
four ;  at  ten  years,  as  one  to  three ;  and  in  the  adult,  as  one  to 
two. 

DEVELOPMENT    OF    HEAD    AND    FACE. 

The  head  and  face  grow  more  rapidly  in  two  periods.  The 
first  is  from  birth  to  the  eighth  year.  The  second  begins  at 
puberty,  or  at  the  fifteenth  year,  when  the  head  and  face 
develop  in  all  directions  alike,  and  are  completed  in  the  female 
about  the  nineteenth  year ;  and  in  the  male  at  about  the  age 
of  twenty-one.  During  the  intervening  period,  from  the  sev- 
enth to  the  fifteenth  year,  much  less  growth  takes  place.  The 
development  of  the  child's  face  may  be  divided  into  three 
stages.  During  the  first  year  the  development  of  the  head  and 
face  is  general,  but  the  face  gains  distinctively  on  the  cranium, 
more  especially  in  the  lower  nasal  cavity.  The  second  stage 
is  ushered  in  at  the  second  year,  to  continue  to  the  fifth  year, 
when  the  face  grows  more  in  breadth.  From  the  fifth  to  the 
seventh  year  the  face  grows  more  in  length,  while  the  nose 
develops  chiefly  in  the  lower  region.  The  hard  palate,  form- 
ing the  floor  of  the  nose,  descends  to  increase  the  dimensions 
of  the  space  above.  At  birth,  the  hard  palate,  if  prolonged 
back,  would  strike  near  the  junction  of  the  basillar  process 
and  sphenoid.  At  the  age  of  three  it  has  grown  downward  to 
strike  near  the  middle  of  the  basillar  process,  and  at  the  age 
of  six  it  may  be  seen  on  the  plane  with  the  edge  of  the  fora- 
men magnum,  which  is  nearly  the  relationship  of  the  adult 
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palate.  The  choanae,  likewise,  exhibit  changes  indicative  of 
palate  descent.  At  birth  the  height  of  their  cavities  is  about 
six  nun.,  and  the  breadth  a  little  more.  At  the  first  >^ar  it 
has  doubled,  at  the  second  year  its  height  ha,s  increased  more 
rapidly  and  has  changed  from  a  circular  to  an  oblong  channel ; 
at  the  seventh  year  its  perpendicular  axis  is  twice  the  length 
of  the  horizontal  and  has  assumed  at  this  early  time  the  rela- 
tive adult  form. 

DEVELOPMEN-  IIH    XARES. 

We  have  said  the  nasal  spaces  increase  in  size  by  the  down- 
ward growth  of  the  hard  palate. 

Fig^ire  5  shows  section  of  a  child's  nasal  space  at  the  age 
of  three  years,  having  developed  so  that  the  maxillary  portion 
represents  one-third  and  the  ethmoidal  portion  two-thirds  of 
the  nasal  cavity.  The  mouth  of  the  eustachian  tube  is  on  an 
even  plane  with  the  hard  palate. 

Figure  6  is  a  section  of  a  child's  nasal  space  at  the  age  of 
three  years,  having  developed  so  that  the  maxillary  portion 
of  the  nares  represents  little  more  than  one-third,  while  the 
ethmoidal  portion  occupies  the  remainder.  The  mouth  of  the 
eustachian  tube  is  on.  an  even  plane  with  the  hard  palate 

Figure  7  is  a  section  of  child's  nasal  .space  at  the  age  of 
eight  years,  showing  that  the  nasal  chamber  has  developed 
so  that  the  maxillary  part  equals  that  of  the  ethmoidal.  The 
palate  has  grown  downward  and  the  eustachian  tube  is  above 
the  plane  of  the  palate 

In  proof  of  this  it  may  be  seen  that  in  the  embryo  the  hard 
palate  is  above  the  level  of  the  mouths  of  the  eustachian  tubes, 
w'lile  in  the  newborn  it  lies  on  an  even  plane,  and  later,  about 
the  ei9^hth  year,  considerably  below  it.  (See  Figs.  5,  6  and 
r. )  The  nasal  space  is  lengthened  by  the  growth  of  the  pa'ate 
ill  the  anteroposterior  direction,  and  by  the  development  of 
lit-  alveolar  process,  which  affords  space  for  three  molar 
teeth,  and  which  has  its  beginning  near  the  seventh  year,  to 
be  comp'eted  at  the  time  of  full  dentition.  This  development 
of  the  nasal  space  in  the  anteroposterior  direction  pushes  the 
maxillary  bone  forward  and  causes  the  orthognathous  face  of 
the  child  to  assume  the  more  prognathous  form,  A  notable 
development  of  the  nares  takes  place  with  the  eruption  of  the 
milk  teeth,  when  the  superior  maxillary  bone,  which  is  verv 


712  HENRY  J.  HARTZ. 

vascular,  increases  in  its  dimensions  and  gives  rise  to  the  for- 
mation of  the  maxillary  sinus. 

Unlike  other  bones,  those  of  the  face  are  not  developed 
from  cartilage,  |>ut  are  produced  within  sheets  of  connective 
tissue,  and  are,  therefore,  spoken  of  as  arising  by  intramem- 
branous  development.  At  birth  the  body  of  the  superior  max- 
illary bone  consists  almost  entirely  of  the  alveolar  process, 
the 'sockets  of  the  teeth  being  in  contact  with  the  orbital  plate. 
However,  the  growth  of  the  face  takes  place  simultaneously 
with  that  of  the  maxilla  by  the  formation  of  spongy  bone 
between  the  alveolar  process  and  the  orbital  plate  of  the 
maxilla,  and  in  this  way  the  alveolar  process,  along  with  the 
teeth,  becomes  separated  from  the  orbital  plate.  Coincident 
with  the  increase  in  the  cancellous  tissue  upon  the  facial  and 
dental  aspects  of  the  bone,  a  process  of  absorption  apparently 
takes  place  upon  its  nasal  and  orbital  surfaces,  which  causes 
the  formation  of  the  sinus  and  the  broadening  of  the  nasal 
chambers.  This  simultaneous  process  oi  growth  and  absorp- 
tion continues  until  the  eruption  of  the  wisdom  teeth,  at  about 
the  twenty-fifth  year  of  life,  when  the  antrum  reaches  its 
complete  adult  form. 

THE    TURBINATED    BODIES   AND    NASAL    MUCOSA. 

These  soft  structures  are  under  control  of  the  vasomotor 
and  cerebrospinal  system  of  nerves,  and  are,  therefore,  capa- 
ble of  assuming  (through  the  action  of  dilator  and  constrictor 
nerves)  different  degrees  of  turgescense  in  response  to  local 
stimulation  of  whatever  nature.  The  membranes  respond 
physiologlically  to  meet  variations  of  climate,  and  supply 
humidity,  warmth  and  filtration  to  the  air. 

Figure  8  is  Spalteholz's  lateral  section  of  the  nasal  cham- 
bers, showing  the  sphenopalatine  ganglion  nerve  distribution 
to  the  turbinals,  the  anterior  ethmoidal  nerve  to  the  mucosa, 
and  the  distribution  of  the  nerve  of  smell. 

In  winter  time  the  blood  vessels  of  the  membranes  enlarge 
and  supply  heat  sufficient  to  raise  the  temperature  of  cold  air 
12  degrees  C,  during  the  transit  from  nose  to  pharynx.  Con- 
versely, in  summer  time,  during  the  hot  weather,  or  by  strong 
light,  the  nasal  mucosa  contracts  to  a  thin  membrane,  while 
the  erectile  tissue  maintains  its  normal  state  of  partial  venous 
congestion.  During  dry  weather  or  in  heated  houses  the  mucous 
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membrane  furnishes  sufficient  moisture  to  nearly  saturate  the 

nmirc  V  i>  a  >cctK'ii  ui  na>al  mucosa  from  ihc  lloor  of  the 
nose,  by  Schiefferdecker,  exhibiting  the  plasma  channels, 
through  which  numerous  leucocytes  are  passing.  The  first 
layer  is  of  the  columnar  type,  and  below  is  represented  the 
basement  membrane,  and  the  numerous  canals  which  furnish 
lymphlike  moisture  in  abundance,  and  few  of  which  are  seen 
perforating  the  basement  membrane 

The  moisture  is  derived  from  the  plasma  channels  that  con- 
nect directly  with  the  Iv'mph  system.  While  its  source  is 
probably  the  lymphatic  system,  and  also  the  product  of  some 
special  cells,  its  specific  gravity  is  less  than  that  of  lymph 
fluid.  The  perforating  canaliculi  carry  the  fluid  to  the  sur- 
face of  the  membranes  in  such  liberal  quantities  that  the 
structure  is  literally  held  in  suspension.  Especially  is  this 
true  of  the  ciliary  layer  of  the  epithelium,  which  carries  on 
its  highly  specialized  activity  under  the  same  fluid,  which  pos- 
sesses, besides  a  nutritive,  also  a  bactericidal  property. 

The  surfaces  of  the  nasal  membranes  are  constantly  cov- 
ered by  a  layer  of  mucus  supplied  from  the  mucous  cells  and 
the  becherzellen  and  leucocytes.  This  layer  of  mucus  entan- 
gles foreign  bodies  that  are  not  arrested  by  the  vibrissae  at  the 
entrance  of  the  nose,  and  the  dust  and  germs  thus  held  by 
the  sticky  mucus  are  transported  by  the  cilia  waves  towards 
the  choanae.  The  cilia  activity,  aided  by  phagocytosis  and  the 
bactericidal  plasma  fluid,  is  important  to  nasal  integrity — 
nearly  sterile  conditions  being  maintained  within  the  nasal 
cavity.  In  809J^  the  nasal  contents  have  been  found  sterile 
and  only  a  few  organisms  were  found  in  the  remainder. 
When  the  cilia  cells  are  destroyed  by  suppurative  processes 
or  by  operative  procedure,  they  do  not  replace  themselves, 
but  the  squamous  cell  without  cilia  action  is  substituted. 

The  erectile  tissue  of  the  turbinated  bodies  is  found  on  the 
anterior  end  of  the  lower  and  middle,  and  the  posterior  end 
of  all  three  bones.  Its  circulation  is  contrary  to  that  of  the 
tubercle  of  the  septum,  composed  of  veins  of  thick  coat, 
stronger  than  arteries,  deriving  its  vasomotor  control  from 
the  sphenopalatine  ganglion.  The  glandular  structure  of  the 
erectile  tissue  is  so  scarce  that  its  function  for  supplying 
moisture    i<    nil.    hut    the    mucous    membrane    supplying    the 
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remainder  of  the  nasal  region  has  abundant  glands  for  that 
purpose.  The  erectile  bodies  contain  numerous  large  vascular 
spaces,  forming  a  cavernous  plexus,  formed  by  the  arterioles 
breaking  up  into  capillaries.  The  venous  sinuses  thus  formed 
have  thick  walls  and  contain  much  muscular  tissue,  which 
upon  contraction  empties  these  vascular  spaces  of  their  con- 
tents. The  bone  and  membrane  of  the  inferior  turbinate  are 
intimately  connected,  the  nutrient  blood  vessels  perforate  the 
bone,  so  that  in  event  of  hypertrophy  or  atrophy  both 
structures  are  affected  aUke. 

Figure  10  is  a  histologic  section  of  the  mucosa  of  the  middle 
turbinated  body,  by  Schiefferdecker,  showing  the  ciliated 
epithelium  with  the  basement  membrane.  Leucocytes  are  seen 
traversing  the  intracellular  spaces.  The  perforating  canali- 
culi,  carrying  fluid  to  the  epithelium,  are  represented  by  the 
clear  channels  passing  through  the  basement  membrane.  The 
becherzellen,  furnishing  mucus,  are  seen  between  the  long 
spaces  in  the  region  of  the  cilia  layer.  The  leucocytes,  repre- 
sented by  the  dark  cells,  seem  for  a  normal  membrane  to  be 
in  excess.  The  cellular  activity  of  the  cilia  is  carried  on  under 
fluid  supplied  by  the  plasma  canals. 

Figure  11  is  transverse  section  o'f  the  lower  turbinated  body 
from  the  posterior  end,  by  Schiefferdecker,  showing  the  erectile 
tissue  composed  of  arteries  dividing  into  capillaries,  and  these 
in  turn  into  veins,  which  form  the  large  vascular  spaces,  also 
termed  venous  sinuses.  The  lowest  line  points  where  a  vein 
is  in  communication  with  a  sinus.  The  vascular  spaces  are 
veins,  with  coats  stronger  than  arteries,  and  supplied  with 
muscular  fibers.  The  mucous  membrane  of  the  middle  tu'-- 
binated  body  is  thinner  and  blends  with  the  periosteum,  while 
in  the  inferior  region  it  is  separated  from  itby  a  thick  vascu- 
lar layer. 

The  turbinated  bodies,  more  especially  their  erectile  tissue, 
and  the  tubercle  of  the  septum  have  the  function  of  regulating 
the  inspiration  by  offering  physiologic  resistance,  by  their  nor- 
mally swollen  and  spongel'ke  state,  to  each  inspiration,  thus 
affording  sufficient  time  for  moistening,  warming  and  filtering 
the  air.  It  seems  probable  that  the  lower  and  middle  by  their 
resistance  retard  expiration,  and  thus  assist  in  maintaining 
a  positive  air  pressure  in  the  hypopharynx  during  expiration 
and  aid  in  regulating  the  supply  of  residual  air  within  the 
bronchial  tree. 
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I'ROTECTIVK   MKCHANISM. 

The  architecture  of  the  nose,  its  tortuous  passages,  with 
its  moist  mucous  membrane  and  the  erectile  tissue  of  the  tur- 
binated bodies,  together  with  the  tubercle  of  the  sep- 
tum, are  designed  as  a  protective  mechanism  and  favor  the 
deposit  of  impurities  of  the  atmosphere,  such  as  dust  and 
bacteria.  The  respiratory  portion  of  the  nose  is  provided  with 
ciliated  epithelium,  which  transports  impurities  towards  the 
choanae.  Xasal  respiration  modifies  the  air  by  moisture, 
warmth,  and  filtration,  so  as  to  render  it  practically  sterile 
within  the  bronchial  tubes  and  alveolar  region. 

The  nerves  of  smell  and  taste  combine  to  serve  in  the  grati- 
fication of  the  sense  of  taste,  the  volatile  substances  of  the 
food  and  drink  reaching  tlie  olfactory  region  by  diffusion 
during  expiration.  Zwaardemaker  has  well  termed  this  the  act 
of  gustatory  smelling.  The  olfactory  and  glossopharyngeal 
nerves  in  association  constitute  also  a  protection,  acting  as 
they  do  the  part  of  a  sentinel  placed  at  the  entrance  of  the 
alimentary  and  respiratory  tract,  giving  warning  of  the 
approach  of  unwholesome  food  or  unsanitary  air.  The  sen- 
sory branches  of  the  trifacial  nerve  aid  in  the  protection 
against  the  ingress  of  dangerous  gases  or  irritating  air,  by 
the  involuntary  closure  of  the  nostrils,  which  is  partly  accom- 
plished by  the  tubercle  of  the  septum,  an  arterial  erectile 
tissue,  situated  opposite  to  the  anterior  portion  of  the  middle 
turbinate  bone.  Its  situation  is  favorable  for  aiding  the 
dilator  nares  in  regulating  the  space  for  inspiration  and  by 
its  engorgement  to  exclude  irritating  air  from  the  nose.  For 
that  reason  it  has  been  referred  to  as  a  rheostat  for  the  inlet 
of  air. 

THK    NOSE  AS  A  P.XTHWAY  FOR  AIR. 

Atmospheric  pressure  acts  on  the  body  equally  from  all 
sides,  and  also  in  those  internal  air  spaces  which  are  in  direct 
connection  with  the  outer  air,  such  as  the  respiratory  tract, 
the  sinuses  of  the  frontal,  superior  maxillary  and  ethmoid 
bones.  If  such  air  filled  space  be  closed  off  from  the  outer 
air  for  some  time,  rarefaction  of  the  gases  in  the  space  occurs 
— it  is  followed  by  congestion  of  its  membrane,  as  a  result 
of  the  absorption  of  oxygen,  and  its  replacement  by  a  smaller 
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volume  of  carbon  dioxid.  The  air  pressure  in  the  nasal  cavity 
during  inspiration  is  negative,  and  contrarily.  during  expira- 
tion it  is  positive,  in  slight  deformities  of  the  septum  and 
other  structures  of  the  nose,  the  air  currents,  creating  alter- 
nating states  of  rarefaction  and  condensation  of  the  atmos- 
phere within  the  nose,  easily  become  factors  in  begetting  and 
maintaining  acute  and  chronic  states  of  inflammation,  by  par- 
tial or  complete  closure  of  the  nasal  lumen  and  the  orifices  of 
the  sinuses  or  that  of  the  lacrimal  duct.  The  inspired  air 
takes  an  upward  curved  direction  into  the  middle  and  superior 
meatus,  it  traverses  the  olfactory  region  to  descend  toward 
the  choanae. 

Figure  12  shows  Paulson's  schematic  representation  of  the 
pathway  of  air  during  inspiration.  Partial  vacuum  having 
been  created  within  the  lung's,  the  zone  of  rarefaction 
extends  to  the  upper  air  tract,  hence  inspiration  takes  place 
under  negative  pressure.  Thus  the  main  air  current  influences 
the  inspired  air  to  take  an  upward  curved  direction  toward 
the  middle  and  upper  meatus,  traversing  the  olfactory  region 
to  descend  to  the  choanae. 

In  its  passage  the  air  meets  resistance  ofifered  by  the  tubercle 
of  the  septum,  the  erectile  tissues  of  the  turbinates  and  the 
mucous  membranes  of  the  nose,  the  resistance  of  which  is  suf- 
ficient to  keep  the  air  within  the  nasal  cavity  long  enough  to 
be  modified. 

The  investigations  of  Kayser  and  Schutter  reveal  that  there 
is  but  little  difference,  as  far  as  heat  and  moisture  are  con- 
cerned, between  the  air  inspired  through  the  nose  and  that 
inspired  through  the  mouth.  Schutter  found  the  air  of  the 
nose  has  a  temperature  of  33  C,  and  that  of  the  mouth  32  C, 
and  that  the  air  of  both  shows  a  humidity  of  7-9.  Saturation 
and  blood  temperature  of  the  inspired  air  is  attained  only 
when  it  reaches  the  bronchial  tubes,  this  being  accomplished 
by  the  glandular  and  vascular  tissue  of  the  oropharynx, 
pharynx  and  trachea.  Thus  the  usually  accepted  theory  that 
the  nose  alone  serves  to  heat  and  moisten  the  inspired  air  is 
not  borne  out  by  experiment.  While  in  mouth  breathing,  or 
through  a  tracheal  canula,  the  air  may  be  sufficiently  moistened 
and  warmed,  it  must  be  clear  that  it  cannot  be  purified  as  in 
nasal  breathing.  Normally  the  expired  air  is  under  positive  pres- 
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sure  and  is  completely  saturated  with  moisture  of  blood  temper- 
ature and  contains  CO'  gas,  and  is  1 1 7c  more  voluminous  than 
the  inspired  air.  UnHke  the  negative  air  currents  of  inspiration, 
it  does  not  rise,  but  chooses  the  path  along  the  floor  of  the 
nose,  there  being  no  rarefied  air  currents  to  deflect  it. 

Experiments  appear  to  corroborate  the  pathway.  A  particle 
of  wool  placed  in  the  middle  and  inferior  meatus  yielded  read- 
ily by  a  forceful  expiration  from  the  lower,  but  with  difficulty 
from  the  middle  meatus.  The  expiratory  current  thus  meets 
lie  inferior  turbinated  body,  which  in  its  swollen  state  offers 
resistance  to  its  free  escape,  aiding  in  air  storage  in  the  naso- 
pharynx. Xonnally  the  inspiration  is  initiated  by  the  descent 
of  the  diaphragm  and  the  contraction  of  the  chest  muscles 
creating  a  partial  vacuum  in  the  lungs.  By  its  proximity, 
the  air  nearest  the  zone  of  rarefaction  is  first  to  move,  hence 
the  air  in  the  bronchi,  the  trachea,  the  nasopharynx,  and  from 
the  middle  of  the  nose  descends  before  the  atmospheric  air 
gains  access  to  the  nose. 

The  inspiratory  current,  normally,  is  of  negative  pressure, 
which  induces  suction  upon  the  accessory  sinuses,  and  they 
partially  empty  themselves  of  air,  producing  rarefaction  in  all 
the  sinuses,  which,  however,  is  equalized  at  the  end  of  each 
inspiration  to  atmospheric  pressure.  The  full  inspiration 
being  completed,  "expiration  ensues  under  positive  air  press- 
ure, practically  in  the  entire  air  tract.  The  fluctuations  of  air 
pressure  differ  considerably. 

According  to  Mink,  of  Holland,  the  normal  during  quiet 
inspiration  is  10  mm.,  water  negative,  in  the  trachea;  8  mm. 
in  the  nasopharynx;  6  mm.  in  the  middle  nose  and  sinuses; 
4  mm.  in  the  prechoncal  space  and  2  mm.  in  the  vestibule. 
Xormal  e.xpiration  is  carried  on  under  positive  pressure,  and 
the  manometer  registered  10  mm.  water  bebw  the  glottic 
region ;  8  mm.  water  in  the  nasopharynx ;  6  in  the  turbinal 
region ;  4  in  the  preconchal  space  and  3  in  the  vestibule  of 
the  nose.  If  the  mouth  be  open,  then  the  pressure,  either  nega- 
tive or  positive,  is  equalized  in  the  trachea  or  pharvTix.  Care- 
ful experiments  by  Mink  reveal  the  interesting  fact  that  when 
turbinates  are  contracted  by  cocain,  the  air  pressure  is  reduced 
from  8  mm.  to  4  mm.  water. 

Figure  13  is  a  diagrammatic  illustration  of  the  pathway  of 
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the  air  through  the  nose,  during  expiration,  after  Mink,  of 
Holland.  The  chamber  represents  the  nasal  cavity,  b",  its 
outlet,  while  c,  and  a,  constitute  an  imaginary  inlet  and  forced 
expiration.  When  tobacco  smoke  is  gently  forced  into  the 
tube,  a,  it  is  seen  to  move  in  a  direct  line  to  b,  along  the  floor 
to  the  outlet.  When,  however,  greater  force  is  employed  in 
blowing,  various  sizes  of  whirls  of  smoke  are  formed,  propor- 
tional to  the  force.  Expiratory  currents  of  air  under  positive 
air  pressure  descend  to  the  floor  of  the  nose,  while  inspiration 
under  negative  pressure  ascends  proportional  to  the  suction. 

The  same  relation  of  air  pressure  exists  in  atrophic  catarrh. 
This  observation  seems  to  indicate  a  physiologic  function  of 
the  turbinated  bodies,  especially  the  inferior,  namely,  that  by 
the  swelling  of  the  erectile  tissue,  a  resistance  is  offered  to 
expiration,  which  aids  in  maintaining  a  storage  of  residual  air 
under  positive  pressure  in  the  nasopharynx. 

Figure  14  is  a  graphic  illustration  of  the  air  pressure  within 
the  nose  during  expiration,  by  Mink,  of  Holland.  When  the 
turbinated  bodies  are  contracted  by  cocain,  the  air  pressure  is 
reduced  from  8  mm.  water  to  4  mm.  water,  revealing  the  physi- 
ologic significance  of  the  swollen  turbinates  of  maintaining  a 
positive  air  pressure  equal  to  4  mm.  water  in  the  nasopharynx. 

The  spongy  tissue  thus  assists  in  equalizing  the  amount  of 
expired  air  in  a  unit  of  time,  irrespective  of  the  depth  of  the 
preceding  inspiration.  It  may  be  said  that  the  turbinates  are 
an  auxiliary  to  the  function  of  the  glottic  constrictors,  that 
of  protecting  the  lower  air  passages,  as  well  as  maintaining 
automatically  at  all  times  the  required  amount  of  air  in  the 
respiratory  tract  for  the  purpose  of  oxygenation.  The 
adaptability  of  the  turbinates  thus  appears  to  have  an  influ- 
ence in  regulating  the  lumen  of  the  nose,  keeping  up  a  recip- 
rocal relation  with  the  automatic  center,  which  presides  over 
the  demand  for  oxygen  for  the  body  as  a  whole. 

ACCESSORY   SINUSES. 

The  accessory  sinuses  act  in  an  esthetic  sense  as  subsidiary 
resonators.  Together  with  the  nasal  fossae  they  impart  qual- 
ity (timber)  and  resonance  to  the  singing  and  speaking  voice. 
The  vocal  effects  of  sopranos  and  contraltos  differ  in  timber. 
The  soprano  is  found  to  possess  more  often  the  narrow  and 
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contracted  facial  structure. — liic  dolychocephalic  licad  with 
small  sinuses,  while  the  contralto  has  the  broader  face  with 
larger  accessory  sinuses — the  brachyccphalic  structure.  The 
proximity  of  the  cavities  to  the  olfactory  region  gives  rise  to 
the  theory  that  they  aid  the  olfactory  nerves  in  perception  of 
odors.  Paulson  experimented  to  this  end,  and  concluded  that 
in  the  process  of  smelling,  the  forced  inspiration  sends 
branches  of  the  main  current  of  air  into  these  various  sinuses, 
and  by  diflfusion  aids  in  the  perception  of  volatile  odors. 

Luschka  looked  upon  the  accessory  sinuses  as  the  reservoirs 
for  the  heated  and  moistened  air.  Actual  measurement  by 
Braune  and  Clasen  showed  that  the  capacity  of  all  the  sinuses 
was  only  45  ccm.  It  is  evident  that  this  small  amount  of  air 
as  a  carrier  of  warmth  and  moisture  would  have  no  effect  on 
a  current  of  air  of  at  least  500  ccm.  It  was  also  thought 
that  the  cavities  might  have  some  effect  on  the  direction  of 
the  air  current  during  inspiration,  but  Paulson  held  that  the 
cavities  had  no  influence  and  showed  that  the  rarefied  air  cur- 
rent within  the  upper  part  of  the  nasal  chamber  had  some 
influence  in  drawing  the  air  to  the  middle  and  superior  meatus. 

Figure  15  is  an  apparatus  devised  by  \'ohsen,  of  Munich, 
to  demonstrate  the  ventilation  process  of  the  accessory  sinuses 
by  the  nasal  air  currents.  The  apparatus  is  made  of  glass, 
with  a  soft  rubber  tube  attachment,  and  a  glass  globe-shaped 
bottle,  hermetically  sealed,  with  an  outlet  into  the  glass  cham- 
ber, d.  By  slight  suction  upon  the  soft  tube  at  a.  the  niveau 
6c  is  seen  to  slowly  descend,  simultaneously  a  few  drops  of 
the  liquid  escape  at  the  funnel  d.  When  the  tube  is  released, 
the  atmosphere  at  once  rushes  in  at  a,  and  finds  its  way  through 
the  funnel  a,  and  passing  through  the  liquid  ascends  to  the 
space  above  the  liquid  6c,  which  again  causes  a  few  drops  of 
water  to  escape  through  the  funnel  d.  The  glass  chamber 
represents  the  nasal  space,  the  glass  bottle  represents  the 
sinus  and  its  orifice,  the  suction  through  the  tube  may  be 
imagined  to  take  the  place  of  the  negative  air  current,  which 
causes  a  slight  syphonage  of  either  air  or  flui<l 

The  ventilation  of  the  sinuses  is  influenced  by  liu-  inspira- 
tory currents  of  the  nose,  which  being  negative  in  pressure, 
causes  syphonage  through  the  orifices.     At  the  end  of  each 
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inspiration,  however,  the  negative  pressure  of  air  in  the 
sinuses  is  equalized  by  a  sudden  inrush  of  air  to  atmospheric 
pressure.  Thus  the  sinuses,  Hke  the  entire  tract,  undergo 
fluctuations  of  air  pressure,  changing  with  each  inspiration 
and  expiration  from  partial  negative  to  atmospheric  and  then 
to  partial  positive.  Their  mucous  membrane  is  continuous 
with  that  of  the  nose,  but  considerably  thinner  in  the  maxil- 
lary and  frontal,  and  thinner  still  and  less  adherent  in 
ethmoidal  and  sphenoidal  regions.  Their  resistance  to  dis- 
ease is  less  than  that  of  other  tissues,  but  being  supplied  with 
periosteal  nutritive  layers  on  both  sides  of  their  bony  walls, 
rapid  necrosis  and  formation  of  fistulous  tracts  are  prevented. 
The  mucous  membranes  are  lined  with  cilia,  whose  activities 
sweep  secretion  toward  the  orifice  into  the  nasal  fossa.  The 
membranes  around  the  orifices  are  loosely  adherent  and  tend 
to  form  folds  which  easily  become  obs'tructing  by  inflamma- 
tion. 

OLFACTION. 

We  live  in  a  world  of  light  and  sound,  but  also  in  one  of 
odors,  says  the  renowned  investigator  Zwaardemaker,  in  his 
book  on  the  Physiology  of  Olfaction.  The  truth  of  this  state- 
ment is  evident  when  our  attention  is  called  to  the  fact  that 
nearly  every  organic  body  of  the  animal  and  plant  kingdom 
has  its  characteristic  odor.  The  human  olfactory  organ  is 
said  to  be  in  a  state  of  retrogression  and  has  lost  some  of  its 
original  power  of  perception.  It  is  'related  by  M.  Fee  that 
some  of  the  lower  human  races  have  retained  some  of  their 
acuteness  of  smell  that  is  possessed  by  the  lower  animals,  and 
are  able  to  anticipate  the  approach  of- and  to  classify  their 
enemies  by  the  sense  of  smell. 

With  the  diminished  sense  of  smell,  the  human  being  is  still 
marvelously  influenced  by  the  pleasurable  and  the  disagreeable 
odors  conveyed  by  the  air.  The  one  imparts  a  sense  of  pleas- 
ure and  of  well  being ;  while  the  other  produces  disgust  and 
even  illness.  The  pleasurable  effects  are  actomplished  reflexly 
through  the  stimulus  being  conveyed  by  the  olfactory  nerves 
alone,  or  in  association  with  the  sensory  branches  of  the 
trigeminus  to  the  vagus,  which  responds  by  increased  func- 
tion of  respiration  and  circulation.     Unpleasant  odors,   irri- 
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tattng  substances,  or  strong  electrical  currents  exhibit  the 
reverse  cflfect  and  produce  either  decreased  or  transient  arrest 
of  the  functions  of  the  heart  and  lungs. 

NASAL    KKi  .        ... 

The  nose  is  endowed  with  nerve  ends  which  have  the  capac- 
ity of  setting  in  motion  and  of  receiving  a  variety  of  reflex 
stimuli.  Its  intimate  association  with  the  sympathetic  and 
central  nervous  system  permits  of  the  establishment  of  vaso- 
motor reflex  f)aths,  which  link  the  nasal  organ  with  remote 
f  the  body. 

A  most  intimate  relation  exists  between  the  nasal  nervous 
mechanism  and  the  nerves  regulating  the  action  of  the  heart 
and  lungs.  The  earliest  investigator,  Johannes  Muller,  an- 
nounced that  the  respiratory  apparatus,  through  its  nerves, 
could  be  reflexly  affected  by  a  stimulus  applied  to  the  surface 
of  the  mucous  membrane  of  any  part  of  the  body  to  such  an 
extent  as  to  cause  not  only  convulsive  movements,  but  also 
pathologic  processes. 

Modem  physiologists  have  narrowed  Muller's  very  wide 
interpretation  of  reflex  action  of  the  nose  and  the  respiratory 
apparatus.  A  normal  reflex  effect  demands,  as  its  name 
"Reflexion"  implies,  a  return  or  bending,  hence  a  true  reflex 
action  consists  of  a  peripheral  stimulus  traveling  towards  the 
centre  (centripetally)  along  a  nerve  end,  returning  centrifu- 
gally  towards  the  periphery.  A  reflex  may  be  initiated  from^ 
any  part  of  the  nasal  membrane,  but  most  effectively  through 
the  erectile  tissue  of  the  turbinated  bodies.  The  sensory 
nerves  of  the  nose  are  derived  from  the  trifacial,  and  they 
are  responsible  for  the  physiological  reflexes  of  the  nose  that 
are  positively  established,  such  as  sneezing,  coughing,  spasm 
of  the  glottis,  expiratory  spasm,  vasomotor,  dilatation  and 
constriction  of  blood  vessels. 

Xasal  reflexes  consist  of  three  varieties  and  effects. 

1.  A  peripheral  stimulus  of  the  sensory  nasal  nerve  most 
frequently  produces  a  dilatation  of  the  vessels  of  the  nose, 
seldom  contraction. 
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2.  Peripheral  stimulus  of  a  sensory  nerve  of  the  nose  will 
be  followed  by  a  dilatation  of  the  blood  vessels  of  the  head, 
while  the  reverse,  a  contraction,  takes  place  in  all  other  parts 
of  the  body, 

3,  .Stimulus  applied  to  sensory  nerves  of  remote  organs 
may  either  dilate  or  contract  the  blood  vessels  within  the 
uose. 
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FIGURE  9. 


FIGURE  10. 
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Epithelium. 
Adenoid  layer. 


Lacunar  por- 
tion. 


Lacunar  por- 
tion. 


FIGURE  11. 

A  represents  branches  of  artery,  perforating  at  Ai,  which  break 
up  into  capillaries  in  the  adenoid  and  epithelial  layer  of  the  mucous 
membrane.  V  shows  an  artery  communicating  with  one  of  the  vas- 
cular spaces. 


FIGURE   li:. 


C.    Cboana. 

A.B.     The  axlB. 

F.F.     Sinius   frontalis. 

S.S     Sinus  aphenoidales. 


The  square  fields  Indicate 
where  litmus  paper  is  placed  to 
determine  the  path  of  air. 


FIGURE  13. 

a.  Soft    rubber    tube    atachment. 
c.     Openlngr  Into  chamber. 

b.  Outlet  of  chamber. 
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FIGURE  14. 


FIGURE  15. 


a.     Soft  rubber  tube. 
b.c.     Niveau. 


d.     Opening   into. 
m.     Glass  chamber. 


FIGURE  16. 

Diagrammatic  representation  of  the  communication  of  the  three 
divisions  of  the  fifth  or  trifacial  nerve  and  branches,  with  the  sym- 
pathetic nerve  and  the  gasserlan,  the  sphenopalatine  and  superior 
cervical  ganglion  These  nerves  serve  to  establish  a  vasomotor 
reflex  path  between  the  nasal  organ  and  remote  paths.  (By  Franorta 
Franck.) 


T.  TrljiremVnus  or  trifacial  nerve. 

O.  R.  Ophthalmic  division. 

F.  E.  Elthmoldal  nerve  supplying 
the  mucosa. 

M.  R.  Superior  maxillary-  divi- 
sion. 

Q.  S.  P.  Oanarlion  sphenopalati- 
num. 


8.  C.    Sympathetic  nerve. 

a.  C.  &  Ganglion  cervical  sape- 
rlor. 

An.  8.  O.  Connectingr  the  sympa- 
thetic nerve  with  the  Gasserlan 
ganglion. 

M.  T.  Inferior  maxillary  divi- 
sion. 
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THE  PRESENT  STATUS  OF  THE  TONSIL  OPERA- 
TE  N      A  COLLECTIVE  INVESTIGATION* 

By  George  L.  Richards,  M.  D., 

otologist   and   laryngulogist   to  the   fall   river,  union 

AND  ST.  ANNE'S   hospitals. 

Fall  R.'v!  k.  Mass. 

This  paper  is  based  on  130  replies  to  a  series  of  questions* 
addressed  to  prominent  laryngologists  in  this  country  and 
Europe,  and  on  such  of  the  recent  literature  as  covers  certain 
of  the  same  points  concerning  which  information  was 
requested. 

The  questions  to  be  considered  are:  the  physiologic  func- 
tion of  the  tonsil,  the  use  of  chemical  caustics  in  its  treatment, 
its  relation  to  tuberculosis  and  the  cervical  glands,  its  relation 
to  rheumatism,  indications  for  its  removal,  the  choice  of 
operation,  the  necessity  of  re-operation,  present  technic,  and 
the  question  of  hemorrhage  connected  with  the  operation. 

I  wish  to  express  my  thanks  to  all  those  who  so  carefully 
and  conscientiously  replied  to  my  questions.  I  regret  that 
the  length  of  the  paper  precludes  the.  possibility  of  giving  them 
all  individual  credit.  Certain  of  them  will  be  referred  to  by 
name,  and  the  results  of  the  work  of  all  will  be  found  incor- 
porated in  the  body  of  the  paper. 

I  have  commented  somewhat  on  the  various  opinions  and 
stated  my  own  views,  which  I  wish  to  qualify  in  advance  by 
the  .statement  that  as  the  arc  of  the  circle  which  any  one  man's 
experience  subtends  is  necessarily  small,  too  much  weight 
must  not  be  g^ven  to  any  one  person's  opinion  until  experience 
has  proved  or  disproved  its  value. 

•Presented  before  the  American  I.Ar>'ngologlcal.  Rhinologlcal 
and  Otological  Society  at  its  annual  meeting  held  in  Atlantic  City. 
X   >     May  31.  June  1-2.  1909. 
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PHYSIOLOGY. 

Only  17  attempted  to  answer  the  question  "What  is  the 
function  of  the  tonsil?"  in  any  way  whatsoever.  The  gen- 
eral tenor  of  these  answers  seems  to  show  that  few  laryngol- 
ogists  have  troubled  themselves  very  much  about  the  physiol- 
ogy of  the  tonsil  or  its  value  as  an  organ  in  the  throat,  Seing 
mostly  concerned  with  its  removal  or  treatment  when  mani- 
festly abnormal.  Having  discovered  that  apparently  its 
removal  in  no  sense  prejudices  or  endangers  the  life  of  the 
individual,  but,  on  the  contrary,  that  most  cases  of  removal 
have  been  to  the  decided  advantage  of  the  individual,  they 
have  assumed  that  its  value  in  the  normal  physiologic  economy 
is  practically  very  slight,  whatever  it  may  be  theoretically. 

Thirty-four  considered  the  tonsil  of  value  when  normal,  as 
an  arrestor  of  the  entrance  of  pathogenic  organisms.  In  early 
life  it  assists  leucocytosis  and  gives  off  phagocytes,  but  when 
diseased  it  loses  its  function  and  serves  to  spread  disease. 
Seven  considered  it  as  a  lymphatic  gland  of  no  special  function, 
and  nine  as  a  producer  of  white  cells  when  in  a  state  of  health. 
Ten  considered  that  it  has  no  further  function  or  any  physio- 
logic value ;  four  that  it  secretes  an  antitoxin  and  furnishes 
moisture  to  assist  deglutition  in  the  throat,  and  five  consid- 
ered its  function  unknown. 

Goodale  considers  the  function  of  the  tonsil  to  be  identical 
with  that  of  the  cervical  lymph  nodes,  of  which  it  is  the  distal 
unit.  He  regards  the  tonsils  as  constituting  protective  organs, 
not  in  the  sense  of  themselves  producing  phagocytic  leuco- 
cytes, but  rather  as  representing  unusually  open  channels  of 
communication  between  the  interior  of  the  organism  and  its 
exterior,  along  which  polynuclear  leucocytes  make  their  way 
from  the  blood  vessels  to  the  surface  of  the  mucous  mem- 
brane'. In  normal  tonsils,  both  of  men  and  also  animals,  large 
mononuclear  phagocytes  are  present,  which  appear  to  be 
derived  from  a  proliferation  of  the  endothelial  cells  of  the 
reticulum*. 

Price  Brown,  of  Toronto,  considers  that  the  tonsil  is  prob- 
ably of  the  same  nature,  though  not  the  same,  as  the  thyroid 
and  thymus  glands,  effecting  some  change  in  metabolism. 

Dr.  Jonathan  Wright  very  kindly  replied  somewhat  in  detail 
to  my  question  as  to  the  physiologic  function  of  the  tonsil,  and 
as  he  has  given  considerab'e  attention  to  the  subject.  I  pre- 
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sent  in  very  nearly  his  own  language  his  views,  quoting  from 
recent  papers  as  well  as  from  his  personal  communication:'"* 

*'lt  is  a  very  definite  organ,  and  in  the  human  race  is  the 
most  highly  developed  of  all  the  lymph  glands,  having  an 
extent  and  a  complexity,  considering  the  whole  faucial  and 
laryngeal  ring,  entirely  in  excess  of  any  other  local  aggregate 
of  l\Tnphoid  tissue,  except  the  spleen. 

"If  its  normal  state  is  one  of  comparatively  little  obstruc- 
tion to  the  passage  of  food  and  air,  such  a  condition  varies 
between  wide  limits  of  volume,  and  it  is  impossible  to  draw 
any  line  between  the  minute  structure  of  the  normal  and  that 
of  the  abnormal  in  size. 

"The  enlargement  becomes  pathogenic,  or  less  accurately 
pathologic,  only  when  it  injures  the  system  more  by  its  pres- 
ence than  it  assists  in  whatever  physiologic  acts  of  assimila- 
tion or  defense  it  may  have  to  perform. 

"Many  large  tonsils  exist  from  childhood  to  old  age  without 
in  the  least  being  either  a  source  of  danger  or  even  of  incon- 
venience. Their  existence,  even  when  originating  in  temporary 
disturbance  of  the  organism  (inflammation?)  may  not  subse- 
quently be  a  menace  to  health. 

"Of  course,  they  may  and  frequently  do  reach  such  a  size 
a>  to  injure  the  patient's  health.  From  their  size  they  may 
really  cut  off  the  proper  air  supply ;  the  irritation  of  their 
presence  in  the  fauces  may  excite  constant  hyperemia  and 
paresthesia,  etc..  but  all  these  classical  symptoms  by  constant 
iteration  have  been  much  exaggerated.  There  are  a  large 
number  of  children,  especially  in  the  country,  who  are  never 
inconvenienced  in  the  slightest  by  moderately  projecting  dis- 
crete faucial  and  pharyngeal  and  lymphoid  hypertrophies. 

"The  pits  of  the  tonsils  are  retorts  in  which  the  germs  are 
either  destroyed  or  modified  so  that  they  may  live  at  peace 
with  their  host,  or  they  are  allowed  to  pass  through  only  i'l 
such  numbers  as  can  be  dealt  with  by  internal  processes  with- 
out the  destruction  of  the  host. 

"From  various  clinical  facts,  it  seems  likely  it  is  the  small, 
.<;unken.  ragged  tonsil,  and  not  the  large  tonsil,  which  lets 
through  the  dangerous  germs. 

"Whatever  may  be  the  conclusions  as  to  their  marked  en- 
largement, the  knowledge  derived  from  all  these  sources  and 
the  experimental  evidence  unite  in  piintincf  t'>  tbe  fiincti«^n  of 
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the  tonsil  as  one  of  defense  against  infection.  The  tendency 
to  enlargement  seems  a  persistence  of  the  process  by  which 
the  function  was  evolved. 

"it  has  been  shown  that  dust  or  inanimate  matter  passes 
through  the  tonsillar  epithelium.  It  has  been  shown  that  oil 
globules,  at  once  saponified  when  applied,  also  readily  pass. 
It  has  been  shown  that  bacteria  of  the  same  size  as  the  dust 
and  oil  globules  do  not  readily  pass,  though  constantly  in  con- 
tact with  the  epithelium  of  the  tonsillar  crypts  It  has  been 
noted  that  dust  (carmin)  particles  when  applied,  pass  through 
the  layer  of  bacteria  on  the  surface  and  on  into  the  tonsillar 
structure  without  carrying  in  any  of  the  bacteria.  Yet  we 
know  that  under  certain  conditions  bacteria,  especially  the 
pathogenic  bacteria,  do  pass  through  the  epithelium  of  the 
tonsils  and  of  the  intestines.  I  have  attempted  to  show  from 
collateral  evidence  that  this  action  probably  arises  from  the 
difference  between  the  potentials  of  surface  tension  of  the 
epithelial  cell  on  the  one  hand,  and  that  of  the  bacterium  and 
the  dust  particle  on  the  other.  Since  one  is  a  living  colloid 
state  of  matter  and  the  other  is  so-called  inert  matter,  we 
could  hardly  expect  any  other  experimental  result  than  has 
been  obtained.  How  has  this  distinction  arisen  in  the  animal 
organism?  I  have  attempted  to  show  that  the  one  kind  of 
matter  being  often  harmful  and  the  other  kind  of  matter 
usually  harmless,  evolution,  by  natural  selection  or  otherwise, 
has  stepped  in,  and  in  the  phenomena  exhibited  by  the  tonsil 
we  find  evidence  of  its  influence. 

"The  experiments  of  Loeb  furnish  a  possible  physical 
explanation  of  just  how  the  difference  of  potential  comes 
about,  whereby  at  one  time  the  streptococcus  or  the  staphylo- 
coccus pyogenes,  for  instance,  is  excluded  and  at  other  times 
(cold  taking,  infection,  etc.)  is  allowed  to  enter.  For,  know- 
ing as  we  do  that  these  germs  and  perhaps  others  are  more 
or  less  constantly  found  on  the  surface  of  the  tonsil  when  in 
health,  and  beneath  the  surface  in  disease,  we  must  have  some 
sort  of  an  explanation  of  how  this  surface  tension  may  be 
made  to  vary." 

In  Dr.  Wright's  personal  communication  he  states  that  he 
does  not  think  we  can  speak  of  the  function  or  the  physiology 
of  the  tonsil  in  the  usual  acceptation  of  the  meaning  of  these 
terms.     He  attempts  to  discuss  not  the  function  or  the  physi- 
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uiogy  of  the  lo^^lI,  but  rather  the  part  it  plays  in  the  process 
of  infection  and  immunity.  He  says,  "It  seems  hardly  possi- 
explain  the  selective  action  of  the  tonsillar  epithelium 
iipuii  (lust  and  upon  bacteria,  at  times  preventing  the  latter 
from  passing  and  at  times  allowing  them  to  pass  into  the 
!>inpli  channels,  from  laws  revealed  by  the  usual  work  on 
inuTiunity.  This  is  almost  exclusively  concerned  with  what 
happens  to  the  bacteria  after  they  come  in  contact  with  internal 
body  rtuids.  The  problems  belong  chieHy  to  biophysics. 
Consecjuently,  it  seemed  necessary  that  the  dynamic  phenom- 
ena exhibited  in  the  process  of  absorption  of  bacteria  from 
the  surface  of  the  tonsil  should  be  studied  in  the  same  way 
as  we  study  other  phenomena  of  osmosis,  but  evidently  we 
iiave  here  to  do  with  living  matter  which  obeys  the  laws  of 
heredity  and  evolution,  and  if  these  are  left  out  of  account, 
the  solution  of  our  problem  is  hopeless. 

"For  instance,  a  bacteriolysin  might  perhaps  destroy  bac- 
teria after  they  pass  the  epithelium,  though  the  microscopic 
evidences  are  not  suggestive  of  this ;  but  no  bacteriolysin  can 
explain  why  they  pass  in  or  why  they  are  kept  out.  This, 
which  is  at  the  very  beginning  of  all  we  want  to  know,  has 
I>een  all  but  completely  neglected  in  the  work  on  immunity. 

"Adaptation  by  natural  selection  or  otherwise  must  event- 
ually occur  to  one  as  the  explanation  why  the  protoplasm  of 
the  cells  of  the  epithelium  of  the  tonsillar  crypts  acts  in  the 
way  it  does.  The  colloid  of  cells  is  in  the  colloid  state  by 
virtue  of  the  surface  tension  on  the  molar  or  molecular  masses 
of  protoplasm  of  which  they  are  made  up.  The  same  is  true 
of  the  bacterial  cells  lying  in  contact  with  the  cryptal  cells." 

George  B.  Wood  has  published  several  papers  on  the  his- 
tology' and  physiology  of  the  faucial  tonsil.  In  his  latest 
paper  he  states  that  the  faucial  tonsil  is  covered  by  stratified 
squamous  cells,  the  structure  of  the  tonsil  resembling  some- 
what that  of  a  lymph  gland,  diflfering,  however,  in  that  it 
possesses  no  afferent  lymph  vessels  and  no  periglandular  sin- 
uses, and  does  possess  those  peculiar  structures,  the  crypts  or 
lacunae.  The  crypt  of  the  tonsil  is  its  most  peculiar  and  char- 
acteristic structure,  and  consists  of  an  invagination  of  the 
surface  of  the  epithelium,  which  has  undergone  a  very  inter- 
esting anatomic  change  The  subepithelial  connective  tissue 
which  exists  beneath  the    surface    epithelium,  disappears    as 
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soon  as  the  epithelium  starts  to  form  the  crypts.  This  per- 
mits the  epitheHum  to  come  into  direct  contact  with  the  lym- 
phatic structure  of  the  tonsil,  and  very  frequently  it  is  impos- 
sible to  distinguish  a  dividing  line  between  the  epithelium  of 
the  crypt  and  the  interfoUicular  tissue.  This  epithelium  does 
not  form  a  compact,  unbroken  barrier  of  protection.  For 
the  greater  part  of  its  extent  it  presents  an  intact  line,  possibly 
three  cells  in  thickness,  and  there  are  occasional  spaces  be- 
tween these  cells. 

In  the  crypt,  then,  we  have  a  loose  disintegrated  epithelium 
which,  so  far  as  any  mechanical  barrier  is  concerned,  presents 
an  open  door  to  microbic  infection,  and  it  has  been  shown  that 
minute  inert  foreign  bodies  readily  pass  between  the  cells. 
In  the  faucial  tonsils  the  gross  arrangement  of  the  crypts  is 
such  that  frequently  they  form  pockets  and  recesses  capable 
of  retaining  large  numbers  of  bacteria  which  find  plenty  of 
nourishment  in  the  desquamating  epithelium. 

Hence,  it  would  seem  that  unless  the  vital  resistance  is  con- 
siderably greater  in  the  tonsil  than  in  the  surrounding  struc- 
tures, the  tonsillar  tissue  ought  to  be  the  vulnerable  spot  in  the 
throat.  This  being  the  case,,  it  was  thought  possible  that  there 
might  be  developed  in  the  tonsil  certain  antibodies  which 
would  make  this  structure  especially  resistant  to  germ  inva- 
sion. Experiments  to  determine  this  were  carried  out,  but 
they  resulted  in  failure  to  find  immune  bodies  in  the  tonsil, 
due  either.  Dr.  Wood  states,  to  a  lack  of  sensitiveness  in  the 
technic,  or  to  the  simple  fact  that  the  reasoning  concerning 
this  subject  has  been  false,  or  it  may  be  that  soluble  sub- 
stances are  so  easily  removed  by  both  the  blood  vessels  and 
lymph  channels  that  immune  bodies  as  well  as  the  toxins  and 
antitoxins  cannot  accumulate  in  the  tonsil.  The  blood  supply 
of  the  tonsil  is  fairly  rich,  and  the  eflPerent  lymph  stream  is  a 
decided  entity,  so  that  a  soluble  substance  could  probably  not 
remain  long  in  the  tonsillar  structure.  The  rapid  and  marked 
systemic  intoxication  seen  in  cases  of  simple  tonsillitis  shows 
that  some  toxins,  at  least,  are  readily  absorbed  from  the  ton- 
sil into  the  general  circulation,  and  it  is  more  than  probable 
that  the  first  general  symptoms  are  due  to  toxic  absorption 
through  the  blood  vessels.  The  slowness  of  the  lymphatic 
method  of  infection  is  shown  by  the  fact  that  enlargement  and 
tenderness  of  the  tonsillar  lymph  gland  at  the  angle  of  the  jaw 
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is  not  always  present  in  simple  tonsillitis,  and  is  almost  never 
present  at  the  very  beginning  of  the  attack.  This  failure  to 
find  any  considerable  amount  of  immune  bodies  in  the  ton- 
sillar tissue  as  has  been  indicated,  leaves  us  still  uncertain  as 
to  the  degree  of  vital  resistance  of  the  tonsillar  structure. 

As  the  lymph  chain  of  the  neck  presents  a  rather  formida- 
ble barrier  against  the  invasion  of  microorganisms,  the  large 
majority  of  patients  suffering  from  microbic  infection  of  the 
tonsil  pass  through  the  disease  without  any  true  bacteremia*. 

F.  H.  Bosworth  has  contended  for  many  years  that  the  ton- 
sil is  not  a  physiologic  organ  but  a  diseased  process  which 
practically  constitutes  a  morbid  growth  or  tumor,  and  should 
be  thoroughly  removed  in  the  same  manner  as  any  other 
tumor,  whether  it  be  fibroid,  malignant  or  any  other*.  In  his 
answer  to  me  he  adds:  "Incalculable  miscief  has  resulted 
from  the  early  anatomists  describing  it  as  a  normal  organ  of 
the  body." 

In  accord  with  this  is  the  observation  of  Spohn  that  in  the 
throat  of  the  healthy  child  there  are  practically  no  tonsils.  He 
examined  one  hundred  infants  soon  after  birth,  and  not  one 
had  a  tonsil  that  was  perceptible.  There  was  no  elevation, 
not  even  a  roughness  between  the  pillars  of  the  faucesV  This 
observation,  being  made  by  the  sense  of  touch  only,  can  not 
be  considered  as  definite,  as  the  tonsil  may  be  so  small  in  the 
infant  as  not  to  be  evident  to  the  sense  of  touch  or  sight. 

On  the  other  hand,  the  anatomic  work  of  Mosher,  based  on 
the  examination  of  embryos  of  four,  five,  six  and  seven  months 
and  full  term  infants  eflFectually  disproves  the  statement  that 
the  tonsil  is  absent  at  birth.  The  reason  that  it  is  overlooked 
in  the  newborn  child  may  be  due  to  its  position,  since  at  birth 
the  tonsillar  opening  and  the  tonsil  are  practically  horizontal, 
and  at  such  time  the  tonsil  is  more  a  part  of  the  palate  than  of 
the  wall  of  the  phar>nx.  As  the  face  grows  downward,  the 
tonsil  also  gjows  downward,  forward  and  inward*. 

DIRECT   OR   APPARENTLY   DIRECT    REL.XTION    BETWEEN    ENLARGED 
CERVICAL   GLANDS    AND   THE   TONSIL. 

One  hundred  and  seventeen  personal  reports  were  positive 
as  to  this  point ;  namely,  that  there  is  a  direct  relation  between 
the  two.  the  tonsil  being  apparently  the  gland  through  which 
the  infecting  agent  comes,  as  evidenced  by  the  cessation  of 
the  adenitis  after  removal  of  the  tonsils. 
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Five  observers  did  not  know  of  any  relation  between  the 
two.  This  statement  is  the  more  remarkable,  considering  the 
fact  that  two  of  the  observers,  Professor  Chiari  and  Seth  Scott 
Bishop,  are  men  of  large  experience,  and  it  would  seem  that 
the  import  of  the  question  must  have  been  misunderstood  by 
them,  as  it  would  seem  hardly  possible  that  they  have  never 
seen  cases  of  cervical  adenitis  which  were  apparently  of  ton- 
sillar origin. 

The  anatomic  investigations  of  Poirier  and  Wood  have 
shown  that  the  lymphatic  drainage  of  the  faucial  tonsil  rUns 
directly  to  the  upper  deep  cervical  glands,  which  glands  by  a 
rich  system  of  anastomosis  are  connected  by  efferents  and 
afferents  with  practically  all  the  lymph  glands  of  the  neck  and 
head.  The  tonsillar  lymph  gland  is  generally  situated  just 
below  the  posterior  belly  of  the  digastric  where  it  crosses  the 
anterior  border  of  the  sternomastoid.  This  spot  is  located 
just  behind  and  below  the  angle  of  the  jaw,  and  in  tuberculous 
adenitis  of  the  neck  it  is  this  gland  which  is  almost  invariably 
the  first  one  to  become  enlarged,  the  others  being  involved 
subsequently*. 

It  would  seem,  therefore,  as  though  this  question  had  been 
sufficiently  determined  to  admit  of  this  relation  being  stated 
as  a  positive  fact.  That  following  the  removal  of  the  tonsil 
there  may  be  in  some  instances — as  was  stated  by  two  or  three 
reporters — at  first  an  enlargement  of  the  immediate  glands, 
followed  later  by  their  subsidence,  is  an  undoubted  fact,'  and 
has  been  observed  by  me  on  several  occasions.  This  is  easily 
accounted  for  by  the  traumatism  from  the  operation,  with  the 
resulting  direct  absorption  for  a  short  time  of  more  or  less 
material  from  the  throat  and  consequent  gland  enlargement. 
The  observation  made  by  Chambers,  that  infected  cervical 
glands  are  always  accompanied  by  large  tonsils,  is  hardly  war- 
ranted. On  the  contrary,  the  investigations  of  Jonathan 
Wright  and  Lee  M.  Hurd  have  shown  that  in  some  cases  of 
cervical  adenitis  the  tonsil  itself  may  be  quite  small  and  be- 
long to  the  submerged  type. 

Goodale  has  treated  cervical  lymphadenitis  by  the  introduc- 
tion of  medicinal  substances  into  the  tonsils,  and  has  proved 
the  ability  to  reach  the  angular  lymph  glands  in  this  manner. 
In  one  of  his  cases  there  was  a  steady  diminution  in  the  size 
of  the  gland,  which  had  previously  been  increasing  in  size. 
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while  the  tonsils  themselves  appeared  to  be  essentially 
nomiar*. 

R.  B.  Canfield  says  that  enlargement  of  the  cervical  glands 
is  one  of  the  general  indications  for  the  removal  of  the  tonsils, 
and  this  has  been  my  experience ;  so  much  so  that  in  all  cases 
of  this  kind  where  possible  I  have  the  tonsils  removed  as  a 
part  of  the  treatment  for  the  enlarged  glands. 

Albert  E.  Rogers  says  that  the  surgeon  should  first  extir- 
pate the  tonsil  before  resorting  to  an  incision  through  the  skin 
in  all  cases  of  cervical  adenitis  which  have  not  already  broken 
down"^ 

Griffin  states  that  the  person  who  has  a  tonsil  at  birth  will 
always  have  enlarged  cervical  glands  or  enlarged  glands  else- 
where. The  truth  of  this  statement  would  seem  to  be  doubt- 
ful, as,  in  spite  of  various  statements  to  the  contrary,  it  is 
probable,  from  the  testimony  of  the  best  observers,  that  the 
tonsil  is  always  present  at  birth.  It  is  also  equally  true  that 
there  are  a  great  many  persons  who  have  enlarged  tonsils 
who  do  not  have  enlarged  cervical  glands.  Enlarged  cervical 
glands  are  probably  caused  by  or  are  the  result  of  infection 
from  or  though  diseased  tonsils,  but  not  all  persons  who  have 
diseased  tonsils  have  enlarged  cervical  glands,  since  the  gland 
not  infrequently  has  sufficient  resisting  power  to  ward  oflF  the 
infecting  process  from  the  tonsil. 

CONNECTION    BETWEEN   THE  TONSIL   AXD  TUBERCULOSIS. 

Fifty-seven  had  no  knowledge  of  any  connection  between 
the  two,  while  39  had.  The  others  did  not  answer  the  ques- 
tion. Goodale  has  seen  several  such  cases,  already  reported. 
Hurd  reports  seven  cases  out  of  nine  in  which  the  clinical 
diagnosis  of  tubercular  tonsillitis  was  made,  mainly  from  the 
condition  of  the  cervical  glands,  and  in  which  Jonathan 
Wright  found  evidence  of  tubercle  bacilli  in  the  tonsils.  In 
one  case  out  of  ten  in  which  the  clinical  diagnosis  was  simple 
chronic  inflammation  of  the  tonsil.  Dr.  Wright  found  tuber- 
culosis evident  in  the  tonsil.  He  thinks  the  tubercular  cer- 
vical glands  at  the  angle  of  the  jaw  are  almost  always  second- 
ary to  primary  tuberculosis  of  the  tonsil. 

Dr.  Hurd  and  Dr.  Wright  have  recently  made  further 
investigations  which  show  that  the  larger  and  freer  the  tonsil 
the  more  it  resists  the  invasion  of  harmful  organisms;  also 


748  GEORGE  L.  RICHARDS. 

that  it  is  exceptional  to  find  associated  with  such  a  tonsil  much 
enlargement  of  the  lymphatic  glands  The  small  submerged 
tonsil  is  much  more  likely  to  be  the  soil  for  invasion  of  the 
tonsil  with  tuberculosis.  Dr.  Wright  examined  the  tonsils 
in  sixty  cases  where  the  protruding  portion  only  was  removed, 
and  did  not  find  tuberculosis  in  any  of  them. 

The  tubercular  tonsil  is  usually  pale,  the  crypts  contain 
cheesy  debris,  and  the  edge  of  the  anterior  pillar  shows  pass- 
ive hyperemia,  and  the  associated  lymph  glands  are  enlarged. 
The  stump  of  the  partially  removed  tonsil  is  quite  as  liable 
,  to  tubercular  infection  as  if  originally  submerged. 

The  examination  of  the  tonsil  is  difficult  as  to  the  diagnosis 
of  tuberculosis,  since  spots  of  granular  protoplasm  represent- 
ing tonsillar  regression  are  accompanied  by  a  grade  of  fibrous 
tissue  such  as  is  found  in  old  healed  tubercular  areas  at  the 
apex  of  the  lung. 

George  B.  Wood  found  that  tubercle  bacilli  passed  through 
the  tonsil  to  the  lymph  glands  five  days  after  inoculation  of 
living  tubercle  bacilli  in  the  guinea  pig,  showing  that  even 
while  in  an  apparently  normal  state  the  tonsil  is  unable  to 
filter  out  living  tubercle  bacilli''. 

Koplik  regards  the  tonsil  as  the  source  of  infection  when 
the  lymph  nodes  are  found  to  be  the  seat  of  isolated  tubercu- 
lar infection  of  a  primary  nature.  Isolated  tuberculosis  of 
the  tonsil  is  very  rare.  The  infection  may  occur  during  the 
act  of  swallowing". 

Swain  voices  a  somewhat  different  opinion,  in  the  state- 
ment in  answer  to  this  question,  that  the  lateral  column  of  the 
pharynx,  all  of  its  postnasal  surface,  and  the  pharynx,  can 
and  do  contribute  lymph  in  inflammation  of  the  neck,  and  says 
that  if  he  were  to  have  any  deleterious  matter  absorbed,  he 
would  rather  have  it  go  through  the  tonsils,  where  a  host  of 
phagocytes  live,  than  any  other  less  protected  place. 

Theisen  has  had  cases  in  which  examination  of  the  remove(i 
tonsils  showed  the  presence  of  giant  and  tubercular  cells  in 
the  tonsillar  tissite.  The  children  from  whom  the  tonsils  were 
removed  had  enlarged  cervical  glands,  yet  the  examination 
of  the  lungs  was  negative. 

Lermoyez  regards  chronic  lesions  of  the  tonsils  as  an  open 
door  to  tuberculosis. 

Thompson  advised  the  removal  of  diseased  tonsils  in  an 
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adult  woman,  which  u;i-  refused.  She  returned  two  years 
later  for  the  removal  of  the  tonsils  and  a  large  mass  of  tuber- 
cular glands  in  the  neck.  Recovery  took  place.  There  was 
no  tuberculosis  anywhere  else  in  the  body. 

E.  L.  Shurley  reports,  on  the  other  hand,  that  according  to 
his  observations  there  are  very  few  cases  of  tonsillar  tuber- 
culosis, and  he  has  seen  but  few  cases  where  any  causal  rela- 
tion could  be  even  suspected. 

ProieiNor  Chiari  says  that  primary  tuberculosis  of  the  ton- 
sil originates  either  through  the  air  passages  or  through  the 
ingestion  of  tubercular  milk.  It  is  possible  for  the  tubercu- 
losis to  extend  from  the  tonsil  to  the  entire  body.  He  has 
not  had  the  opportunity,  however,  for  direct  observation  of 
this. 

Moure,  of  Bordeaux,  does  not  believe  that  the  tonsils  are 
very  often  the  starting  point  of  tuberculosis. 

Solenberger  says  that  in  Colorado  there  as  so  many  cases 
of  reinfection,  not  a  few  after  an  attack  of  acute  tonsillitis, 
that  he  is  forced  to  think  there  is  a  causal  relation  be- 
tween the  two.  In  several  hundred  cases  of  tubercular  pa- 
tients, 62  per  cent  have  had  tonsillitis  at  intervals  from  child- 
hood and  severe  attacks  of  swollen  cervical  glands. 

From  all  of  which  somewhat  conflicting  testimony,  it  would 
seem  that  the  question  of  the  entrance  of  tuberculosis  germs 
through  the  tonsil  has  been  definitely  determined  by  a  suffi- 
cient number  of  careful  observations  to  render  the  fact  an  un- 
disputed one,  even  though  only  a  minority  of  observers  have 
reported  thereon.  This,  taken  in  connection  with  the  results 
in  cervical  adenitis,  would  seem  to  give  a  sufficient  reason  for 
excising  the  tonsil  whenever  there  are  any  syrnptoms  sug- 
gestive of  possible  incipient  tuberculosis  or  cervical  adenitis. 
I  have  to  admit  that  I  have  myself  no  direct  knowledge  of 
general  tuberculosis  where  examination  of  the  tonsil  has 
proved  the  presence  of  either  giant  cells  or  tubercle  bacilli, 
but  I  am  firmly  convinced  that  such  relation  does  exist. 

THE   REI-ATKiN    OF  THE  TONSIL  TO  RHEUMATISM. 

The  relation  of  the  tonsil  to  rheumatism  is  one  of  the  as  yet 
unsolved  problems  to  which  considerable  attention  is  being 
^iven.  At  the  outset  of  such  an  inquiry  one  is  confronted 
with  the  question  as  to  what  rheumatism  is,  and  on  this  ques- 
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tion  there  is  as  yet  no  unanimity  of  opinion.  The  older  the- 
ories as  to  dependence  on  cold  or  wet  and  the  uric  acid  theory 
seem  about  to  be  superseded  by  the  theory  of  direct  infection. 
Sufficient  proof  is  perhaps  not  yet  at  hand  to  make  this  a  cer- 
tainty, but  the  tendency  is  all  in  this  direction. 

Since  the  investigations  of  Birch  Hirschfield  in  1888,  the 
bacterial  origin  of  rheumatism  has  been  suspected  and  studied. 
Sahli,  von  Leyden,  Achalme,  Triboulet,  Coyon,  and  Apert 
isolated  in  rheumatism  bacilli  of  the  diplococcus  type,  which 
caused  the  death  of  guinea  pigs  from  pericarditis,  valvular 
lesions  and  the  like,  but  in  no  case  produced  arthritis.  At 
about  the  same  time  Wasserman  isolated  from  a  case  of  rheu- 
matism, with  complications,  a  diplococcus  which  when  injected 
into  animals  developed  after  an  incubation  period  of  three  to 
ten  days  a  periarthritis  without  pus  formation.  Alkaline  media 
were  essential  to  the  best  growth  of  this  diplococcus.  Meyer 
followed  by  isolating  a  diplococcus  from  twenty-five  cases  of 
rheumatic  tonsillitis,  which  he  injected  into  the  ear  veins  of 
rabbits,  and  then  obtained  from  the  joints  a  pure  culture  not 
differing  essentially  from  that  obtained  by  previous  investi- 
gators. In  one  hundred  rabbits  inoculated,  a  polyarthritis 
developed,  and  in  twenty-one  endocarditis  was  produced. 

Passing  over  the  individual  work  of  the  other  various  inves- 
investigators,  I  come  to  that  of  Frissell.  His  first 
efforts  to  obtain  from  joints  or  nodes  an  organism  having  a 
causal  relation  to  rheumatism  being  failures,  he  next  made 
cultures  from  three  cases  of  tonsillitis  occurring  during  an 
attack  of  acute  articular  rheumatism.  He  obtained  a  strep- 
tococcus in  nearly  pure  culture,  but  when  this  was  injected 
into  rabbits,  the  results  were  negative  so  far  as  arthritis  was 
concerned.  In  March,  1904,  he  isolated  from  the  throat  of  a 
patient  suffering  from  acute  articular  rheumatism,  with  dif- 
fuse reddening  of  the  tonsils  and  faucial  pillars,  but  without 
exudate,  an  organism  in  mixed  culture  which  after  injection 
into  the  joints  of  a  rabbit  produced  a  polyarthritis.  This 
organism,  while  culturally  not  readily  distinguished  from 
other  diplo-  or  streptococci,  yet  had  a  special  affinity  for 
joints.  This  was  shown  by  the  fact  that  ten  out  of  eleven 
rabbits  injected  had  a  polyarthritis,  the  other  dying  of  peri- 
carditis and  pleurisy.  It  sometimes  produced  pus  in  the 
joints  with  disintegration  of  the  joint  itself,  while  no  pus  was 


I'RKSKVT  STATUS  OF  TONSIL  OPERATION.  751 

fouii..  ^. _......; ^  .;.  -ic  body.     The  course  of  the  disease  was 

towards  spontaneous  recovery.  The  pus  formation  he  re- 
jjard-  a<  probably  due  to  the  large  amount  of  s^rum  injected, 
lie  tlois  not  claim  with  certainty  to  have  isolated  a  coccus 
which  is  specific  in  the  sense  that  it  will  cause  the  disease 
known  as  acute  articular  rheumatism,  but  one  that  has  an 
atVniity  for  joints.  Rheumatism  may  be  due,  not  to  a  specific 
coccus,  but  to  a  coccus  group  intimately  allied,  though  per- 
haps indistinguishable  from  each  other  by  present  cultural 
methods,  the  individual  strains  of  which  would  vary  greatly 
in  virulence.  He  says,  "Such  a  group  might  well  contain  the 
ordinary  harmless  streptococcus,  a  common  habitant  of  the 
tonsil,  so  many  of  which  were  injected  in  oiir  experiments 
into  the  animal  circulation  without  producing  symptoms.  It 
might  also  include  a  variety  causing  an  arthritis  which  tends 
to  spontaneous  cure  unless  the  number  of  the  invading  host  be 
too  great,  and  range  up  to  the  malignant  streptococci,  caus- 
ing septic  joints,  septic  endocarditis  and  pyemia.  Exposure 
to  cold  and  wet.  so  long  held  as  potent  factors  in  the  causa- 
tion of  rheumatism,  may  be  considered  as  lowering  body 
resistance,  thus  giving  the  bacterium  a  chance  to  attack  the 
temporarily  unprotected  organism.  The  angina  of  tonsil- 
litis often  precedes  and  is  frequently  a  s\-mptom  of  acute 
rheumatism.  What  more  natural  supposition  than  that  here 
the  invading  organism  gains  its  access  to  the  body,  or  is  here 
overwhelmed  by  the  resistance  of  the  phagocytes,  such  an 
abortive  attack  constituting  the  ordinary  tonsillitis.  One  is 
forced  to  look  beyond  the  common  joint  affection  to  gain  a 
clear  idea  of  such  a  protean  disease  attacking,  to  be  sure, 
oftenest  the  joints,  but  too  frequently  skin,  pleura,  and  heart. 
Granted  a  point  of  entry,  probably  the  tonsil,  as  the  frequency 
of  tonsillitis  would  suggest,  the  various  conditions  vaguely 
called  rheumatic,  as  well  as  the  out  and  out  attack  of  acute 
articular  rheumatism,  seem  best  explained  by  consideringf  the 
essential  condition  to  be  a  blood  infection'*." 

Rosenheim  reports  the  careful  study  of  eight  cases  in  which 
there  was  an  apparent  relation  between  tonsillitis  and  rheu- 
matism. In  four,  streptococci  were  found  in  pure  culture : 
in  two.  streptococci  and  staphylococci ;  and  in  two.  strepto- 
cocci and  other  organisms  were  found  in  the  tonsils.  Two 
cases  had  serious  endocarditis,  in  both  of  which  the  strepto- 
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COCCUS  was  found  in  pure  culure.  All  were  improved  after 
removal  of  the  tonsil,  from  which  he  concludes  that  bacteria 
penetrate  deeply  into  the  substance  of  the  tonsil,  and  the 
organisms  found  in  the  tonsil  are  probably  the  causal  agents 
of  the  attack  of  acute  rheumatism". 

The  replies  to  my  question  have  in  the  main  clinically  sub- 
stantiated the  foregoing  relation  between  the  tonsil  and  rheu- 
matism, more  than  two-thirds  of  the  reporters  believing  in 
such  relation.  Eighty-three  replied  in  the  affirmative  as  to 
rheumatism  in  general ;  two  qualified  by  applying  it  to  muscular 
rheumatism  only ;  six  thought  it  occurred,  but  only  occasion- 
ally ;  three  thought  so,  but  had  no  proof ;  four  had  observed 
endocarditis  and  one  pericarditis  after  tonsillitis.  Thirty-five 
were  doubtful  as  to  any  relation  or  did  not  believe  there  was 
any. 

As  to  the  question  of  whether  the  tonsil  showed  any  partic- 
ular lesion  which  would  be  suggestive  of  its  being  the  cause 
of  the  rheumatism,  the  answers  were  as  follows : 

The  characteristic  rheumatic  tonsil  may  be  hypertrophied, 
fibroid,  and  have  crypts  filled  with  detritus.  It  may  have 
stringy,  white  fibrous  deposits  and  a  peculiar  soft,  velvety 
red  color.  There  may  be  moderate  swelling  with  edema  in 
the  adjacent  region.  In  other  cases  the  tonsil  may  not  be  at 
all  characteristic  in  appearance.  Pain  is  an  early  manifes- 
tation. While  usually  enlarged  the  tonsil  is  not  always  so, 
but  is  congested,  tense,  and  tender.  Ingals,  who  has  studied 
the  matter  considerably,  says  there  is  nothing  in  the  appear- 
ance of  the  tonsil  to  indicate  any  relation  between  the  two, 
but  an  analysis  of  cases  seems  to  prove  the  relation". 

Phillips  had  a  case  in  which  severe  rheumatism  followed 
an  attack  of  acute  tonsillitis  in  a  subject  who  had  never  pre- 
viously had  rheumatism. 

A.  R.  Elliott  cites  one  case  of  rheumatism  showing  very 
marked  improvement  after  tonsillectomy,  and  two  other  cases 
in  which  marked  improvement  of  septic  conditions,  one  of 
them  being  rheumatic,  occurred  after  local  treatment,  of  the 
tonsil.  He  thinks  it  is  not  unreasonable  to  assume  that  the 
tonsils  may  originate  the  toxins  causing  chorea". 

Levy  thinks  the  opinion  in  regard  to  the  apparent  relation 
between  the  tonsil  and  rheumatism  arises  from  the  ease  with 
which  the  infection  causing  rheumatism  can  or  does  enter 
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through  the  tonsil.  One  causes  the  other.  The  specific  infec- 
tion which  produces  rheumatism  is  the  same  that  may  produce 
tonsillitis.     This  is  a  reasonable  and  probably  correct  opinion. 

Ross  has  seen  many  cases  where  the  inflammatory  rheu- 
matism asserted  itself  concurrently  or  almost  immediately 
after  the  subsidence  of  the  throat  condition. 

Lee  Cohen,  of  Baltimore,  reports  a  case  in  a  male  of  forty, 
who  had  suffered  for  a  number  of  years  with  chronic  sub- 
acute articular  rheumatism,  for  which  be  was  treated  six 
weeks  medicinally  with  no  results.  Then  as  an  experiment 
he  had  the  tonj^ils  removed.  The  tonsils  were  found  to  be 
more  like  membranes  than  glands.  Medicinal  treatment  was 
stopped,  and  the  patient  left  the  hospital  fourteen  days  after 
the  operation  without  the  assistance  of  crutch  or  cane,  and 
since  then  has  had  no  return  of  the  rheumatism. 

Welty  reports  twelve  cases  of  rheumatism  cured  by  the 
removal  of  the  tonsil.  Diagnosis  was  based  on  the  fact  of  the 
association  of  rheumatism  and  tonsillar  disease  in  adults. 
The  tonsils  were  all  partially  or  almost  completely  submerged 
and  had  concretions  in  the  crypts. 

r  M.  Robertson  is  certain  that  the  tonsil  is  the  offending 
factor  in  as  high  a  percentage  of  cases  as  thirty  in  acute  and 
ninety  in  chronic  rheumatism. 

In  regard  to  the  important  question  as  to  whether  the 
rheumatism  disappears  after  the  removal  of  the  tonsil,  the 
replies  indicate  that  while  this  does  not  always  occur,  the 
attacks  are  milder  and  occur  less  often  where  they  do  not 
altogether  disappear.  Twenty-nine  reported  *'no"  or  "not 
always" :  twelve  said,  "in  some  cases,"  while  thirty-seven 
reported  cessation  or  diminution  in  severity  of  the  rheumatic 
attacks  after  the  removal  of  the  tonsil.  One  reported  that 
the  rheumatism  was  worse  after  the  partial  removal  of  the 
tonsil :  another  that  the  pharyngeal  wall  can  perform  some  of 
the  functions  of  the  tonsil  after  removal,  which  observation 
accords  with  the  history  of  one  of  my  own  cases.  The  patient 
was  a  woman  of  45  years,  who  had  suffered  from  severe  rheu- 
matic attacks  for  many  years,  located  largely  in  the  throat, 
and  with  considerable  pain  running  to  the  ear.  always  coinci- 
dent with  tonsillar  trouble.  The  tonsils  were  of  the  sub- 
merged tj^pe,  small,  but  showing  the  results  of  frequent  in- 
flammation.    They   were   removed   by   thorough    enucleation 
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and  for  an  entire  year  there- was  no  sign  of  rheumatic  trouble 
in  the  throat  or  elsewhere.  Then  she  had  an  attack  somewhat 
suggestive  of  the  old  tonsillar  rheumatism,  but  much  less 
.'.evere.  Examination  of  the  throat  showed  no  sign  of  tonsil, 
but  some  granular  tissue  which  had  filled  in  the  space  for- 
merly occupied  by  the  tonsils.  This  may  be  a  case  in  which 
the  infection  entered  through  the  granular  tissue. 

Griffin  thinks  that  quinsy  is  a  rheumatic  disease  and  the 
rheumatic  tonsil  very  common,  but  has  not  found  that  the 
rheumatism  disappears  after  removal.  As  he  does  not  per- 
form a  thorough  enucleation,  but  only  tonsillotomy,  this  may 
account  for  the  lack  of  good  results  after  removal.  It  seems 
to  me  that  good  results  or  the  lack  of  them  will  depend  on 
the  type  of  the  operation  done,  as  it  is  not  logical  to  expect 
the  best  results  unless  entire  removal  of  the  gland  has  been 
effected. 

Isaac  Taylor  says  that  acute  articular  rheumatism  is  due 
to  some  species  of  streptococcus ;  muscular  rheumatism  to 
some  bacterial  infection,  perhaps  of  a  highly  attenuated 
streptococcus.  In  many  cases  of  tonsillar  origin  the  muscles 
of  the  neck  and  shoulder  are  especially  affected". 

I  have  had  several  cases  where  removal  of  the  tonsils  has 
been  done  solely  for  rheumatism  and  with  good  results.  Suffi- 
cient time  has  not  elapsed  to  enable  me  to  say  whether  or  not 
permanent  relief  from  the  rheumatic  attack  has  been  attained, 
but  I  think  it  has.  I  have  recently  removed  some  tonsils  with 
diseased  crypts  in  a  woman  of  forty-two,  who  had  rheumatism 
of  the  neck  and  shoulders  for  many  years.  This  ceased  after 
thorough  enucleation  of  the  tonsils,  and  has  not  recurred. 

Aneurism,  appendicitis,  erysipelas,  meningitis,  iritis,  pleu- 
ritis,  pericarditis,  endocarditis,  pneumonia,  paraplegia,  stra- 
bismus, nephritis,  osteomyelitis,  phlegmon,  oophoritis, 
orchitis  and  general  septic  infection  are  all  found  in  the  litera- 
ture as  of  tonsillar  origin  or  occurring  with  or  as  a  result  of 
tonsillar  inflammation.  Investigation  of  all  these  would  lead 
me  beyond  my  present  field.  They  all  show  the  possibility 
and  probability  of  the  tonsil  as  a  portal  of  infection,  and  prove 
that  whatever  of  protective  value  to  the  organism  the  tonsil 
may  theoretically  have,  practically  it  is  of  little  value ;  on  the 
contrary,  it  is  not  infrequently  a  decided  menace  to  the  organ- 
ism. 
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IE  USE  OF   CHEMICAI,  CAUSTICS. 

(  )i  126  replies,  65  did  not  use  any  form  of  chemical  caustic 
:n  tlie  treatment  of  tonsillar  troubles.  By  chemical  caustics,  I 
mean  those  commonly  used  to  reduce  inriammatory  growths, 
to  lessen  the  size  of  the  tonsil  or  to  destroy  diseased  crypts, 
and,  in  general,  any  chemical  which  applied  directly  is  used 
to  get  the  tonsil  into  a  more  healthy  condition,  leaving  out  of 
consideration  the  treatment  of  acute  tonsillar  inflammation. 
The  chemical  caustics  which  seem  to  be  principally  used  are : 
nitrate  of  silver  in  varying  strengths  and  the-  fused  salt  on 
the  probe,  trichloracetic  acid,  chromic  acid,  carbolic  acid  with 
glycerin  and  silver  nitrate,  London  and  Vienna  paste,  subli- 
mate in  alcohol,  lactic  acid  and  zinc  chlorid.  Forty-two  out  of 
125,  or  about  53  1-3%,  still  employ  these  to  a  greater  or  less 
extent,  while  18  have  abondoned  their  use. 

Many  formulae  for  the  use  of  these  measures  have  been 
given  me,  with  various  combinations  of  these  materials,  the 
essential  thing  being  to  carry  the  substance  as  deeply  into 
tlie  crj'pts  as  possible,  with  the  result  of  destroying  or  making 
the  crypts  smaller  and  bringing  about  a  healthier  state  of  the 
crypt  wall,  thus  lessening  the  amount  of  secretion  which 
exudes  therefrcwn,  shrinking  the  tonsil  and  getting  it  into  a 
healthy  condition. 

W^hile  the  advocates  in  favor  of  these  measures  are  decid- 
edly in  the  minority,  I  cannot  agree  with  Dr.  Freer,  who 
regards  chemical  caustics  as  the  resort  of  the  timid  manipu- 
lator who  shuns  surgerj'  because  he  is  afraid  to  do  it,  as  many 
of  the  users  of  chemical  caustics  are  good  surgeons  and  can- 
not be  said  to  use  these  because  of  fear  of  more  radical 
measures.  Certainly  this  is  not  true  of  Leland,  Professor 
Chiari.  Beck,  D.  C.  Greene.  Jr..  Thomas  Hubbard,  Anderson. 
Roy.  Clarke,  Gleason  and  others. 

There  occur  in  the  practice  of  most  laryngologists  a  cer- 
tain number  of  cases  of  diseased  or  hypertrophied  tonsils 
in  which  for  one  reason  or  another  radical  surgery  seems 
contraindicated.  or.  if  indicated  from  the  standpoint  of  the 
operator,  is  not  accepted  by  the  patient.  In  these  cases  I  am 
-atisfied  from  a  considerable  personal  experience  that  fused 
nitrate  of  silver  on  the  probe,  chromic  acid  or  trichloracetic 
acid  carried  deeply  into  the  crypts  reduces  the  size  of  the 
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tonsil  very  materially,  and  adds  to  the  comfort  of  the  patient, 
and  will  often  be  accepted  when  more  radical  measures  will 
be  refused.  Other  substances,  no  doubt,  act  equally  as  w^ell. 
That  these  measures  take  the  place  of  complete  removal  of  the 
tonsil  when  this  is  indicated  is  not  claimed,  but  that  they  have 
a  place  far  more  important  than  would  seem  to  be  indicated 
by  the  opinions  I  am  quoting  is,  I  am  sure,  the  case. 

Beck  has  recently  been  using  the  new  bismuth  paste — bis- 
muth subnitrate  30,  vaselin  70 — injected  while  in  a  warm 
liquid  state,  .by  means  of  a  glass  syringe,  into  the  crypts  in 
cases  of  chronic  lacunar  tonsillitis,  and  reports  good  results 
from  its  use.  As  to  the  ultimate  value  of  this,  it  is  too  soon 
to  state. 

Goodale  has  used  a  five  to  ten  per  cent  nitrate  of  silver 
injected  interstitially  in  hemophilia. 

In  mycosis,  chromic  acid  and  trichloracetic  acid  are  used 
by  several  operators  after  removing  the  leptothrix  masses. 
The  chemical  caustics  are  also  used  after  slitting  up  the 
crypts. 

Lermovez,  on  the  other  hand,  regards  all  cfiemical  caustics 
as  useless  and  bad  for  the  voice.  I  cannot  see  how,  prop- 
erly used,  they  injure  the  voice  at  all  or  are  likely  to  do  so. 

Beatle's  fluid  (iodin  gr.  160,  phenol  gr.  320,  glycerin  6  oz.) 
is  used  by  E.  B.  Gleason  in  the  diseased  crypts  of  chronic 
inflammation. 

C.  M.  Harris  uses  iodin  glycerin,  tincture  of  iodin  and 
silver  nitrate  applied  directly  to  the  crypts,  especially  in  early 
acute  troubles. 

INDICATIONS  FOR  THE  REMOVAL  OF  THE  TONSIL. 

For  many  generations  surgeons  have  recommended  the 
removal  of  large  hypertrophied  tonsils ;  that  is,  those  tonsils 
which  appear  to  be  obstructive  in  the  throat,  the  so-called 
hypertrophied  or  large  tonsil.  It  was  formerly  taught  that 
only  those  tonsils  which  project  beyond  the  anterior  pillars 
are  hypertrophied  and  to  be  removed.  The  common  type  of 
guillotine  or  tonsillotome  was  invented  and  adapted  for  this 
purpose,  the  forks  being  afterwards  added  so  as  to  pull  the 
tonsil  out  a  little  beyond  the  pillar,  in  order  to  make  sure  that 
a  sufficient  amount  would  be  removed.  From  some  125 
answers  to  the  question  as  to  the  indications  for  the  removal 
of  the  tonsi',  T  received  the  followins:: 
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Recurrent  tonsillar  abscess,  or  quinsy. — This  would  seem  to 
be  a  sufficient  indication,  since  in  these  cases  there  is  a  pocket 
at  the  superior  and  outer  portion  of  the  tonsil,  which  fills 
rapidly,  and  the  history  is  that  the  patients  who  have  had 
one  attack  are  quite  likely  to  have  another.  Thorough 
enucleation,  and  not  tonsillotomy,  is  the  only  operation  that 
will  fulfill  the  indications  and  prevent  subsequent  attacks 
of  quinsy. 

Recunent  simple  tonsillitis. 

Benign  tumors  and  new  growths  of  any  kind  when  their 
removal  is  not  prejudicial  to  life. 

Diseased  crypts,  with  or  without  hypertrophy. — The  tonsil 
in  these  cases  is  sometimes  submerged  or  imbedded  and  some- 
times not.  Among  the  diseased  crypt  cases  are  also  included 
those  of  m>xosis.  Many  of  the  tonsils  with  diseased  crypts 
are  small  and  are  visible  only  on  retracting  the  anterior  pillar. 
On  grasping  the  tonsil  with  a  hook  it  is  found  to  lie  rather 
deeply  to  the  outer  side  and  usually  to  be  much  larger  than 
would  be  supposed  from  a  superficial  examination  of  the 
throat. 

The  coexistence  of  rheumatism  and  tonsillitis. — This  has 
occurred  so  often  that  many  operators  regard  recur- 
ring attacks  of  rheumatism  associated  with  diseased  tonsils 
as  a  distinct  indication  for  their  removal.  Along  with  the 
studies  in  regard  to  rheumatism  has  come  the  growinqf  con- 
viction, based  on  a  study  of  the  lymphatic  drainage  of  the  ton- 
sil, that  enlarged  cervical  glands  owe  their  origin  in  a  large 
majority  of  cases  to  hypertrophied  or  diseased  tonsils.  Cer- 
tain it  is.  that  after  the  removal  of  such  tonsils  we  have 
improvement. 

Middle  ear  involvement,  such  as  deafness  and  tinnitus, 
especially  the  progressive  tvpe.  seems  to  be  influenced  unfa- 
vorably and  even  to  be  caused  by  enlarged  tonsils  as  well  as 
adenoids,  and  when  so  caused,  the  tonsils  should  be  removed. 

Mouth  breathing,  aocompanied  by  hypertrophied  tonsils,  is 
sufficient  cause  for  their  removal,  if  for  no  other  reason  than 
to  improve  the  facial  aspect  and  the  breathing. 

General  toxemia,  impaired  nutrition  and  systemic  dyspnea, 
are  perhaps  more  often  evident  with  the  tonsil  as  a  cause  than 
is  recognized.  A  recent  case  of  my  own  illustrates  this:  A 
policeman,  who  was  in  the  habit  of  c"^'"'^  ^-^  sleep  and  snoring 


758  GEORGE  L.  RICHARDS. 

whenever  he  sat  down,  very  large  and  continually  putting  on 
flesh,  was  referred  to  me  for  examination  of  the  throat.  The 
faucial  tonsils  were  so  large  that  they  met  in  the  middle  line. 
On  their  enucleation  the  symptoms  of  dyspnea  and  general  car- 
bonic acid  intoxiication^  as  evidenced  by  the  tendency  to 
sleep,  entirely  disappeared,  and  the  individual's  entire  char- 
acter changed. 

Remote  reflexes,  such  as  vomiting,  cough,  chorea,  irritable 
and  granular  pharynx  and  enlarged  glands,  when  the  ton- 
sils are  the  probable  cause,  should  have  for  treatment  the 
removal  of  the  tonsils. 

With  reference  to  tuberculosis,  there  seems  to  be.a  diflFerence 
of  opinion.  If  tuberculosis  is  evident  or  suspected,  it  may  do 
to  remove  the  tonsil  when  the  case  is  seen  very  early;  but  so 
competent  an  observer  as  Freudenthal  advises  against  the 
removal  of  the  tonsil  in  advanced  cases  of  tuberculosis,  since 
he  has  found  it  not  only  of  no  advantage  to  the  individual, 
but  a  distinct  disadvantage.  Chambers  cites  a  case  of  tuber- 
culosis where  the  tonsils  were  thoroughly  removed,  following 
which  there  was  increasing  pain  and  rapid  involvement  of  the 
entire  operated  area. 

With  reference  to  children,  if  one  accepts  the  dictum  of 
Bosworth  that  the  tonsil  is  not  a  normal  gland  at  all, 
hypertrophied  tonsils  in  children  should  always  be  removed, 
even  though  there  are  no  symptoms.  It  is  probably  the  cus- 
tom of  many  operators  at  the  present  time  when  operating 
for  adenoids  to  remove  the  tonsils  at  the  same  time,  even 
though  there  are  no  particular  symptoms  which  lead  one  to 
do  this,  since  we  are  uncertain,  as  to  their  function  and  we 
know  that  they  often  cause  trouble.  Since  apparently  no 
one  ever  misses  them  when  they  are  out,  it  seems  better  to 
give  the  child  the  benefit  of  the  doubt  and  when  the  adenoid 
operation  is  done  to  remove  the  tonsils  at  the  same  time. 
This  is  my  own  practice  if  there  is  any  suspicion  of  hyper- 
trophied or  diseased  tonsils. 

As  opposed  to  this  view,  G.  H.  Wright  has  recently  shown 
that  there  are  four  periods  of  molar  tooth  eruptions,  with 
some  variations  in  time,  when  the  tonsils  may  enlarge  with- 
out infection ;  viz.,  at  two,  six.  twelve  and  seventeen  years 
of  age.  Even  if  slightly  enlarged,  if  not  infected,  the  tonsils 
return  to  a  normal  condition  with  complete  eruption  of  the 
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tceti).  Diseased  Uv.l>.  .»iv.  prolific  :>uurcc5  of  enlargement  of 
the  glands,  directly  by  infection  or  by  toxins.  He  advises  that 
operations  on  the  tonsils  be  deferred  during  these  periods 
until  the  molars  erupt.  In  a  series  of  cases  he  found  that 
the  tonsil,  while  showing  inflammation  and  enlargement  dur- 
iiii,'  the  period  of  eruption,  returned  to  normal  as  soon  as  the 
tiHtth  came  through  the  gum.  He  regards  the  tonsil  as  having 
some  value  as  a  protector  of  the  organism  from  the  products 
of  dental  infection.  Tonsillar  enlargement  without  infection 
is  a  normal  expression  of  the  active  function  of  the  tonsillar 
gland,  and  when  the  tonsil  becomes  infected,  it  does  so  because 
of  its  lack  of  power  of  resistance  to  the  invasion  of  micro- 
organisms'*. 

In  general,  some  of  the  statements  seem  to  me  too  sweep- 
ing and  others  too  conservative.  For  instance,  Gildea  and 
some  others  would  remove  every  tonsil  that  shows  any  ten- 
dency to  disease,  whereas  I  think  that  many  diseased  tonsils 
are  curable  by  local  measures  without  removal.  On  the  other 
hand.  Gleitsman  would  remove  only  those  tonsils  that  protrude 
beyond  the  palatine  pillars.  As  many  of  the  most  trouble- 
some tonsils,  so  far  as  the  general  economy  is  concerned,  are 
those  which  do  not  protrude  at  all,  this  is  necessarily  too 
conservative. 

Welty.  of  San  Francisco,  regards  all  tonsils  in  persons  over 
twent>'  years  of  age  as  diseased,  and  says  that  the  tonsil,  when 
once  diseased,  predisposes  the  individual  to  any  kind  of  infec- 
tion, more  especially  the  whole  group  of  infectious  diseases. 
Professor  Chiari,  of  Vienna,  would  limit  the  removal  of  the 
tonsils  to  individuals  under  forty,  in  the  absence  of  further 
inflammatory  symptoms  and  when  there  is  no  suggestion  of 
hemophilia. 

Several  writers  in  speaking  of  the  indications  for  the 
removal  of  the  tonsils  use  the  phrase  "adherent  pillars."  "bad 
adhesions  to  the  pillars,"  and  the  like.  These  terms  seem  to 
be  misnomers,  and  I  am  quite  of  the  opinion  of  Dr.  Robert 
C  Myles.  who  has  been  claiming  for  years,  in  various  papers 
written  by  him  on  the  tonsils,  that  there  is  no  such  thing  as 
adhesions  to  the  pillars  in  the  sense  in  which  that  term  is 
ordinarily  used.  All  tonsils  are  adherent  to  the  pillars,  ana- 
tomically «o,  the  tonsil  being  a  gland  covered  with  mucous 
membrane  on  its  free  surface  with  a  capsule  on  its  external 
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side,  set  in  between  the  anterior  and  posterior  pillars  and 
necessarily  attached  to  them  on  the  anterior,  posterior  and 
superior  aspects,  and  to  the  mucous  membrane  adjoining  the 
side  of  the  root  of  the  tongue  on  its  inferior  aspect.  That 
the  anterior  pillar  frequently  forms  folds  known  as  the  plica 
supratonsillaris  and  the  plica  infratonsillaris  is  well  known, 
and  this  is  what  may  be  meant  by  the  adhesions  of  some 
writers.  As  a  matter  of  fact,  these  plicas  are  merely  redupli- 
cations or  folds  of  the  free  surface  of  the  anterior  pillar.  In 
cases  in  which  this  does  not  exist,  the  mucous  membrane  of 
the  edge  of  the  pillar  divides  into  two  parts,  one  becoming 
continuous  with  the  capsule  of  the  tonsil  and  the  other  con- 
tinuous with  the  mucous  membrane  covering  the  tonsil,  the 
two  together  forming  the  attachment  of  the  pillar  to  the 
tonsil  which  is  invariably  present.  This  line  of  attachment  is 
the  first  thing  to  be  severed  in  complete  removal,  in  what- 
ever manner  it  may  be  done.  This  gives  access  to  the  edge 
of  the  capsule,  which  is  adjacent  to  the  superior  constrictor 
muscles  of  the  pharynx,  some  of  the  fibers  of  which  frequently 
penetrate  it.  I  cannot  see,  anatomically,  any  reason  for 
speaking  of  "adherent  tonsils,"  or  "bad  adhesions  to  the  pil- 
lar," except  as  one  refers  to  the  complete  operation  of  tonsil- 
lectomy, in  which,  owing  to  the  character  of  the  areolar 
tissue,  it  may  be  more  difficult  sometimes  than  others  to  per- 
form complete  dissection.  Also,  the  two  folds  going  from  the 
anterior  pillars  are  sometimes  thicker  than  at  others,  but  they 
are  true  anatomic  structures  and  always  present. 

The  size  and  position  of  the  tonsil  with  reference  to  the 
pillars,  sometimes  projecting,  again  submerged,  varies 
greatly  according  as  it  projects  into  the  cavity  of  the  throat 
or  is  partially  or  completely  submerged. 

Finally  tonsillar  tissue  should  be  removed  when  its  patholog- 
ical condition  cannot  be  cured  with  treatment,  when  it  obstructs 
the  nares  or  oral  cavities  or  interferes  with  their  physiologic 
functions.  This  has  no  reference  to  the  size,  as  a  small 
diseased  tonsil  often  causes  more  trouble  than  a  large  mass. 

TONSILLOTOMY   OR    TONSILLErtOMY. 

Twenty-eight  favored  tonsillotomy ;  57,  tonsillectomy ;  32  do 
tonsillotomy  in  young  children  for  simple  hypertrophy,  ton- 
sillectomy in  older  children  or  at  any  age  where  there  are  dis- 
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linct  |>aihologic  changes ;  two  do  tonsillotomy  in  adults  and 
tonsillectomy  in  children. 

The  opinions  given  in  answer  to  the  question  as  to  the 
preference  for  tonsillotomy  or  tonsillectomy  show  a  grad- 
ual perceptible  change  towards  the  more  thorough  operation; 
since  only  28  out  of  the  entire  number  still  range  them- 
selves as  absolutely  on  the  side  of  tonsillotomy,  although 
the  answers  in  the  way  of  technic  would  seem  to  show 
that  some  of  the  operators  who  use  the  term  tonsillectomy 
are  content  with  rather  less  than  the  absolute  removal  of 
the  entire  tonsil  gland.  The  tendency,  however,  is  in  that 
direction,  and  it  is  probably  only  a  matter  of  a  few  years  when 
the  others — the  32  who  use  tonsillotomy  for  young  children 
or  in  cases  of  simple  hypertrophy  and  tonsillectomy  in  older 
children  or  when  the  tonsil  is  manifestly  diseased — will  use 
tonsillectomy  in  all  their  cases,  since  it  is  certainly  not 
rational  to  remove  a  gland  at  all  unless  one  removes  it  as 
thoroughly  as  possible,  with  a  view  to  the  prevention  of  any 
future  possible  complication. 

To  take  some  answers  a  little  more  in  detail,  Gleason,  of 
Philadelphia,  advocates  tonsillotomy  in  simple  hypertrophy, 
because  it  requires  no  general  anesthesia  and  there  is  no  risk. 
In  recurrent  tonsillitis  and  quinsy,  with  retention  of  cheesy 
matter,  he  uses  more  or  less  complete  tonsillectomy,  but  with 
reluctance  and  a  feeling  that  the  remedy  may  be  worse  than 
the  disease :  he  says  it  is  theoretically  comparable  to  the  rough 
surgery  of  the  Civil  War.  To  which  I  would  reply  that  a 
clean  tonsillectomy  is  not  rough  surgery,  but  quite  the  proper 
operation  for  the  purpose  for  which  it  is  done. 

Dr.  Farlow  uses  tonsillotomy  generally,  because  it  has  less 
risk,  and  thinks  tonsillectomy  has  a  risk  out  of  proportion 
to  its  advantages. 

Dr.    Frank    Miller    says    that   tonsillotomy   correctly   done 

never  causes  hemorrhage,  but  there  is  bleeding  if  all  the  tonsil 

omes  out,  leaving  the  capsule,  while  tonsillectomy    is    very 

often  dangerous,  with  sudden  hemorrhage  five  to  eight  hour>; 

after  when  not  expected. 

Ross,  of  Montreal,  finds  tonsillotomy  always  satisfactor\'. 

Professor  Chiari  uses  tonsillotomy  only,  as  the  remaining 
portion  of  the  gland  atrophies,  and  in  tonsillectomy  there  is 
danger  of  injury  to  the  tonsillar  artery  in  the  capsule.     Per- 
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sonal  observation  in  Professor  Chiari's  clinic  corroborates 
this  statement  as  to  practice,  for  I  have  never  seen  any 
operation  done  there  except  tonsillotomy. 

Professor  Gerber,  of  Koenigsberg,  beHeves  tonsillotomy  suf- 
ficient, and  thinks  tonsillectomy  more  likely  to  cause  hemor- 
rhage than  tonsillotomy,  an  opinion  which  seems  to  be  of  slight 
value,  since  he  does  not  do  tonsillectomy. 

Pooley  says  tonsillotomy  is  the  safest  and  the  easiest, 
reasons  which  hardly  carry  much  weight. 

Luc  does  tonsillotomy  with  the  cold  snare 

Sir  Felix  Semon  has  found  tonsillotomy  sufficient  with  very 
few  exceptions. 

As  showing  that  the  leaven  of  completeness  in  tonsillar 
surgery  has  not  leavened  the  whole  lump,  so  experienced  an 
observer  as  Dr.  Gleitsmann  says  he  uses  tonsillotomy  and  does 
not  see  any  reason  why  the  whole  organ  must  be  removed. 

Dr.  0.  Hudson  Makuen  advises  tonsillectomy,  since  the 
remnants  of  the  tonsil  after  tonsillotomy  do  not  easily  drain 
their  crypts  into  the  pharynx,  and  secretions  are  more  readily 
absorbed  into  the  system. 

Randall  and  Gradle  do  tonsillectomy  by  choice,  but  have 
had  good  results  from  less  complete  operations.  This 
last  remark,  that  is  in  accordance  with  everybody's  expe- 
rience, as  it  is  an  undoubted  fact  that  many  of  the  cases  of 
tonsillotomy  done  by  all  of  us  have  apparently  served  the  pur- 
pose for  which  they  were  intended.  As,  however,  a  number 
of  them  have  not,  and  as  the  trend  of  all  working  medicine 
should  be  tOM^ards  improvement,  and  we  have  learned  that 
tonsillectomy  is  apparently  always  a  success,  why  should  we 
in  the  future  do  any  operation  but  the  best  one? 

Kyle  thinks  the  essential  thing  in  all  operations  is  to  thor- 
oughly free  the  upper  and  lower  parts  of  the  tonsil,  and  that 
in  many  instances,  if  this  were  carefully  and  thoroughly  done, 
it  would  make  very  little  difference  whether  the  tonsil  were 
removed  or  not. 

Ellis  has  found  that  secondary  hemorrhage  is  much  less 
likely  to  take  place  if  the  tonsillar  tissue  has  been  completely 
removed,  and  for  ragged,  submerged  and  irritable  tonsils  he 
always  uses  tonsillectomy,  particularly  in  adults. 

T.  R,  French  thinks  that  other  things  being  equal  it  is 
•desirable  to  leave  the  base  of  the  tonsil  in  infancv. 
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Ballenger  performs  tonsillectomy,  removing  the  tonsil  with 
the  capsule  intact.  The  crypts  of  the  tonsil  extend  to  the  cap- 
sule, and  it  is  the  crypts  that  usually  form  the  atrium  of 
infection.  If  the  capsule  is  not  removed,  the  surgeon  is  not 
sure  that  all  the  diseased  tissue  is  removed.  If  tonsillotomy  is 
practiced,  a  careless  and  imperfect  operation  is  too  often 
passed  as  a  sufficient  operation.  A  partial  operation  is  fre- 
quently followed  by  recurrent  tonsillitis  and  by  the  regrowth 
of  the  tonsil  tissue.  He  has  never  seen  recurrence  after 
removing  the  tonsils  with  the  capsule  intact. 

Bryant  thinks  both  operations  indicated  in  speciaJ  cases. 
He  uses  tonsillotomy  when  the  svTnptoms  are  only  local;  ton- 
sillectomy when  extended,  such  as  cases  of  enlarged  lymphatic 
qflands. 

'arge  number  of  others  have  abandoned  tonsillotomy 
an  iunsillectomy,  since  they  have  found  recurring  trouble 
after  tonsillotomy. 

Ward  reports  800  cases  of  tonsillectomy,  of  which  129  had 
been  previously  operated  on  by  tonsillotomy,  having  been 
brought  back  for  reoperation  on  account  of  the  remains  of 
septic  tonsillar  tissue.  It  is  not  the  size  of  the  tonsil  but  its 
septic  condition  which  is  of  importance*®. 

Contrary  to  the  oft  expressed  opinion  as  regards  the  differ- 
ence in  procedure  between  children  and  adults,  Theisen,  of 
.■Mbany.  always  does  tonsillectomy  in  childhood,  since  incom- 
plete removal  is  frequently  followed  by  recurrence  of  lymphatic 
tissue.   In  adults  he  finds  tonsillotomy  is  often  sufficient. 

If  one  is  to  differentiate  at  all  between  the  two,  I  should 
regard  this  opinion  as  more  nearly  correct  than  that  of  ton- 
sillotomy in  children  and  tonsillectomy  in  adults. 

RKOPKRATIONS:    .\FTER   OXE'S    SELF   OR    AFTER   OTHERS. 

One  hundred  and  six  reported  in  the  affirmative  as  to  both ; 
that  is,  they  had  operated  on  the  same  individual  more  than 
once  and  also  after  a  previous  operation  performed  by  some- 
one else.  Ten  replied  in  the  negative,  and  five  said  they 
had  reoperated  after  others,  but  not  after  themselves.  This 
statement  is  easily  explainable,  as  it  not  infrequently  hap- 
pens that  a  second  operation  is  done  by  another  operator. 
Xearly  every  operator  who  now  does  tonsillectomy  reported 
that  all  of  those  secondary  operations  had  been  done  after 
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tonsillotomies  and  that  no  occasion  had  been  found  to 
reoperate  after  tonsillectomies.  That  the  tonsillar  tissue 
seems  in  a  measure  to  reform  when  the  basal  portion  is  left,  is 
evidenced  by  the  testimony  of  several  good  observers,  such 
as  Emil  Mayer,  Gleitsmann,  and  others.  Packard  states  that 
he  has  operated  at  least  a  dozen  times  on  cases  that  had  been 
previously  operated  on  by  men  who  operate  thoroughly.  He 
has  come  to  the  conclusion  that  the  tonsils  may  recur  even 
when  apparently  a  thorough  operation  has  been  performed. 
He  truly  states  that  as  of  course  most  cases  go  to  another 
operator  for  a  second  operation,  the  statistics  are  necessarily 
misleading. 

Joachim,  of  New  Orleans,  has  not  noticed  the  necessity  of 
re-operation  since  tonsillectomy  has  been  performed.  Percy 
Fridenberg  has  never  seen  regeneration.  He  has  reoperated, 
however,  when  for  some  reason  or  other  removal  of  the  tonsils 
was  not  complete. 

As  to  the  question  of  regeneration,  Berens,  who  has  reop- 
erated in  several  instances,  cites  one  case  where  a  very  large 
tonsil  was  removed  from  each  side.  Observation  of  the  throat 
nine  months  later  showed  a  very  large  tonsil  had  returned 
on  one  side,  the  removal  of  which  was  not  followed  by  its 
regrowth.  Here  it  was  possible  that  the  tonsil  was  not 
removed  in  toto  in  the  first  instance,  and  that  either  the 
action  of  the  muscles  of  the  neck  forced  the  tonsil  into  promi- 
nence, or  else  there  was  a  certain  amount  of  true  regenera- 
tion. 

Hajek  says  that  he  has  reoperated,  and  that  in  the  case  of 
small  children,  after  amputation  of  the  tonsil,  the  remainder 
of  the  tonsil  can  again  become  hypertrophic.  Lermoyez  says 
there  is  no  need  for  the  return  of  the  tonsil  if  it  is  properly 
removed  in  the  first  instance.  Cradle  thinks  the  remnants 
can  enlarge.  Professor  S.  S.  Bishop  says  he  has  always 
removed  the  whole  tonsil ;  hence  there  was  never  any  need 
to  operate  subsequently.  As,  how^ever.  in  the  description,  of 
his  tec)inic  in  detail  he  merely  does  an  amputation,  as  com- 
pletely as  possible,  with  the  Mackenzie  tonsillotome.  the  state- 
ment as  to  his  having  always  removed  the  whole  tonsil  may 
admit  of  honest  doubt.  Professor  Luc  says  that  since  doing 
complete  removal  he  has  never  had  occasion  to  reoperate. 
Logan  Turner  thinks  that  in  some  cases  there  is  distinct 
regrowth. 
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The  practical  unaoimity  of  opinion  as  to  occasional  need 
for  reoperation  after  tonsillotomy,  not  to  quote  individuals 
further,  would  seem  to  show  that  tonsillotomy  is  certainly 
an  incomplete  operation  and  that  it  does  not  fulfill,  as  so 
many  of  its  advocates  aver,  all  the  indications. 

ANESTHESIA. 

i  ncre  i>  (juite  a  difference  in  usage  in  regard  to  the  ques- 
tion of  anesthesia.  In  operations  on  children  several  oper- 
ators use  no  anesthesia  whatever,  and  it  is  well  known  that  it 
is  not  the  custom  on  the  continent  of  Europe  to  anesthetize 
children  for  adenoid  and  tonsil  operations.  In  America,  most 
parents  prefer  that  the  child  shall  be  spared  the  shock  and 
pain  of  the  operation,  even  though  it  be  not  so  very  great. 
Anesthesia  also  has  the  advantage  that  it  allows  time  enough 
to  do  a  better  operation,  especially  in  the  dissection  of  the 
tonsil,  and  with  few  exceptions  all  of  the  persons  reporting 
to  me  are  in  the  habit  of  using  anesthesia  in  operations  on 
children.  For  local  anesthesia,  cocain  in  some  form  or  other 
is  mostly  in  vogue,  either  by  injection  or  painted  on  in  vary- 
ing strengths.     The  reports  on  this  question  were  as  follows : 

Sixty-three  use  ether  as  the  anesthetic  for  children ;  10, 
gas  and  ether ;  10,  chloroform ;  1  uses  chloroform  up  to  twelve 
\-ears  of  age,  ether  after  this  age;  7,  ethylchlorid ;  5,  somno- 
form ;  2,  nitrous  oxid;  3,  ethyl  bromid ;  2,  ethyl -chlorid  and 
chloroform. 

Packard  thinks  mixed  anesthesia  is  no  more  dangerous 
than  any  any  other.  Care  should  be  taken  that  no  fodd  is 
taken  beforehand;  twice  he  has  nearly  lost  a  patient  on 
account  of  food  having  been  taken  beforehand.  He  has  not 
found  the  use  of  atropin  satisfactory.  Pierce,  on  the  other 
hand,  advises  its  use  to  lessen  the  amount  of  mucus  during 
the  operation. 

Yankauer  has  obtained  satisfactory  local  anesthesia  by 
injecting  with  a  long  needle  15  minims  of  a  19J^  solution  of 
cocain  into  the  sheath  of  the  middle  and  posterior  palatin 
nerves  as  they  leave  the  bony  opening  in  the  posterior  part 
of  the  hard  palate  at  the  junction  of  the  alveolar  process  with 
the  horizontal  part  of  the  bone. 

Ether  seems  to  be  the  anesthetic  of  choice.  I  invariably  use 
it,  and  have  had  no  serious  accident  from  its  use.    On  one 
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occasion  during  etherization  and  before  the  operation  was 
commenced,  a  child  with  very  huge  tonsils  became  asphyx- 
iated, stopped  breathing,  and  artificial  respiration  was 
required  for  a  few  moments.  The  result  was  all  right  and 
the  operation  was  performed  as  usual,  although  for  a  few 
moments  things  looked  rather  bad.  I  was  on  another  occa- 
sion badly  scared  with  chloroform.  The  child  blanched  out, 
the  pulse  stopped,  and  the  outlook  seemed  dubious.  Recovery, 
however,  took  place,  and  the  operation  was  performed.  The 
difference  between  ether  and  chloroform  is,  that  ether  gives 
^  warning  usually  sufficient  to  enable  one  to  remedy  the  con- 
dition, while  chloroform  acts  so  quickly  that  it  may  be  too 
late.  Of  29  fatal  cases  reported,  26  were  due  to  chloroform. 
Chloroform  does  not  seem  to  be  indicated  in  the  lymphatic 
diathesis.  I  have  had  no  personal  experience  with  the  other 
.anesthetics,  but  assume  they  have  been  satisfactory  to  the 
persons  using  them.  Ether  would  seem,  according  to  all  the 
testimony,  both  as  here  given  and  as  found  in  literature,  to 
be  the  safest  of  the  anesthetics,  although,  of  course,  not  with- 
out a  certain  danger  itself. 

As  to  the  method  of  giving  ether,  the  drop  method,  the  cone, 
and  some  form  of  bulb  and  pipe  apparatus,  are  all  used.  Up 
to  the  present  I  have  relied  on  the  closed  cone.  For  deep 
narcosis,  in  an  operation  which  may  be  at  all  prolonged,  the 
bulb  and  pip§  apparatus  is  doubtless  preferable. 

Operation  under  general  anesthesia  should  be  done  in  the 
Hospital  or  home,  and  not  in  the  physician's  office. 

POSITION. 

In  operating  upon  children  under  anesthesia,  the  dorsal 
position  is  preferred  by  25,  the  prone  on  one  side  or  the 
other  by  40,  the  semi-recumbent  by  2,  the  Rose  or  Trendelen- 
berg  by  7,  and  the  upright  by  27,  the  various  recumbent  posi- 
tions being  still  further  modified  in  accordance  with  individual 
preference.  It  is  somewhat  remarkable  that  the  upright  posi- 
tion is  used  almost  exclusively  by  operators  in  the  New 
England  States  and  by  several  scattered  over  the  West  and 
South,  who  were  former  house  pupils  in  Boston  hospitals. 

Phillips  believes  the  upright  position  to  be  unnecessary 
from  the  standpoint  of  skill,  and  to  be  fraught  with  danger 
of  syncope,  suffocation,  flooding  of  the    larynx,  and    pneuj- 
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monia.  I'ackanl  Uuuka  mis  pu-iiiun  auas  greatly  to  the 
danger  of  ether  and  chloroform  and  to  the  risk  of  detached 
tissue  entering  the  larynx  and  causing  dangerous  obstruction. 
C>n  comparing  the  reports  of  accidents,  hemorrhages  and 
the  like,  I  do  not  find  that  they  have  been  any  more  common 
in  those  who  operate  in  the  upright  position  than  in  those 
who  operate  in  the  dorsal  or  recumbent.  The  operating  room 
nurse  in  our  own  hospital  has  told  me  that  all  the  unpleasant 
experiences  coming  under  her  observation  in  the  past  four 
years  were  in  cases  operated  upon  in  the  prone  position. 
Without  exception,  everyone  who  operates  on  adults  under 
local  anesthesia  does  so  in  the  upright  position,  and  as  all  those 
who  use  no  anesthetic  whatever  operate  in  the  upright  posi- 
tion, it  would  seem,  from  anatomic  reasons  of  position  and 
comfort  of. vision,  that  the  uprig^ht  position  was  preferable  to 
the  recumbent  or  dorsal,  unless  there  are  manifest  reasons 
why  one  is  much  safer  than  the  other.  I  almost  invariably 
operate  in  the  upright  position,  in  most  cases  in  adults,  as  well 
as  in  children.  I  usually  give  general  anesthesia,  and.  when 
completely  anesthetized,  the  patient  is  put  in  a  chair  facing 
the  light,  or  else  I  use  a  head  mirror  and  artificial  light.  The 
patient  is  not  so  profoundly  anesthetized  as  to  abolish  the 
reflexes,  and  I  have  not  had,  so  far  as  I  know,  any  accident 
due  to  position.  It  is  true  that  at  a  demonstration  at  a  meet- 
ing of  thif  society  I  had  an  unfortunate  experience  in  an 
operation  done  in  the  upright  position,  tracheotomy  having 
been  required.  That,  however,  as  I  stated  at  the  time,  was 
due  entirely  to  a  fault  in  the  matter  of  technic  in  the  introduc- 
tion of  the  gauze  pressure  sponge  too  heavily  soaked  in  peroxid 
of  hydrogen,  and  was  not  at  all  dependent  on  the  position 
which  was  used.  The  same  thing  was  just  as  likely  to  have 
occurred  in  the  three  following  cases,  done  at  the  same  time  in 
fh(*  same  position  and  without  accident.  As  never  before  nor  in 
the  year  that  has  elapsed  have  I  had  any  trouble  incident  to  the 
question  of  f>osition.  I  defend  the  upright  position  as  per- 
fectly proper,  and  to  be  used  by  those  operators  who  prefer 
it,  without  in  the  least  condemning  the  prone  or  horizontal 
position,  since,  so  far  as  thoroughness  is  concerned,  it  is  pos- 
sible to  do  the  operation  as  well  in  one  position  as  in  the  other. 
In  the  case  of  severe  hemorrhage,  where  there  is  danger  of 
swallowing  considerable  blood,  and  where  a  large  pad  of  pres- 
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sure  material  niay  have  to  be  introduced,  the  Trendelenberg 
or  Rose  position  is  probably  more  advantageous  as  interfering 
less  with  respiration.  I  occasionally  operate  on  adults  in  some 
of  the  recumbent  positions.  Even  then  I  prefer  the  head  and 
shoulders  somewhat  elevated.  The  advantage  of  the  upright 
position  is  that  the  anatomic  relations  are  normal  and  one  has 
a  good  view  of  the  entire  area.  In  my  operations  the  amount 
of  blood  vomited  afterwards  is  comparatively  slight,  and  I 
have  found  no  discomfort  in  any  way  from  it. 

INSTRUMENTS. 

The  armamentarium  is  a  matter  depending  entirely  upon 
the  type  of  operation  to  be  done.  For  simple  tonsillotomy,  a 
mouth  g;ag,  tongue  depressor,  tonsillotome,  and  perhaps  a 
pair  of  grasping  forceps,  seem  to  be  all  that  is  necessary; 
whereas  when  one  sets  out  to  do  a  complete  enucleation  his 
armamentarium  depends  entirely  upon  the  particular  type  of 
operation  he  intends  to  do  and  the  instruments  which  he  indi- 
vidually prefers  to  attain  that  end. 

For  tonsillectomy  all  of  the  following  instruments  have  been 
mentioned;  mouth  gag,  tongue  depressor;  grasping  forceps 
of  the  following  varieties — rat-toothed,  Ballenger's,  Richards', 
type  special  to  reporter,  tenaculum,  and  vulsellum;  separators 
— blunt,  right-angled  and  saw-edged,  Yankauer's,  S'ajous', 
Leland's,  Ingall's,  Freer's  and  Freeman's  knives,  spud  and 
finger  nail ;  cutting  instruments — scissors  curved  on  the  flat, 
Robertson's  scissors,  Farlow's  and  !Peter's  snares,  various 
types  of  Mathieu's  and  Mackenzie's  tonsillotomes,  Cassel- 
berry's  knife,  galvanocautery,  curved  and  straight  knives, 
and  ecraseur ;  punches — Myles',  Farlow's,  and  Rhodes'. 

TECHNIC. 

The  technic  of  tonsillotomy  seems  to  be  unchanged  over 
the  years,  with  the  exception  that  the  punch  is  "used  by  many 
in  the  attempt  to  remove  what  may  be  left  after  the  tonsil- 
lotomy, the  tonsil  forceps  are  employed  to  get  more  of  the 
tonsil  into  the  ring,  and  pressure  on  the  outside  of  the  throat 
is  made  by  many.  The  technic,  as  given  by  the  operator 
citing  the  largest  number  of  tonsillotomies,  is  extremely  sim- 
ple,   his    technic    for    children    and  adults    being    given    as 
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follows:  "Patient  seated  in  a  chair—- cocain — Mathieu's  ton- 
sillotome— cut." 

As  to  the  results  in  tonsillotomy,  it  cannot  be  denied  that  a 
good  tonsillotome,  followed  by  the  punch  forceps,  removes 
the  greater  portion  of  the  offending  gland.  1  have  examined 
a  gootl  many  of  my  earlier  cases  of  tonsillotomy,  some  after  the 
lapse  of  many  years,  and  have  found,  in  tht  main,  that  the 
results  have  been  satisfactory.  In  several  of  them,  however, 
there  has  been  quite  too  much  of  the  gland  remaining  for  me 
to  consider  that  the  operation  had  done  all  that  it  might  have 
done  for  the  individual  had  the  tonsils  been  completely 
enucleated,  and  there  have  been  a  few  peritonsillar  abscesses. 

The  replies  to  the  question  as  to  the  technic  of  tonsil- 
lectomy show  that  each  operator  starts  out  to  remove  the  entire 
gland,  but  evidently  with  varying  conceptions  as  to  how  this 
is  best  accomplished.  There  is  a  difference  of  opinion  as  to  the 
capsule,  some  saying  that  they  leave  the  capsule,  or  punch  out 
even,-thing  to  the  capsule.  Thorough  enucleation  of  the  gland 
requires  the  removal  of  the  tonsil  with  its  capsule,  and  this  is 
evidenced  by  the  reports  of  the  technic  of  all  those  who 
really  do  a  thorough  enucleation.  To  enucleate  requires,  first, 
the  separation  of  the  attachments  (to  my  mind  the  miscalled 
adhesion)  of  the  outer  and  inner  surface  of  the  tonsil  to  the 
mucous  membrane  and  edge  of  the  anterior  pillar,  which  edge 
at  this  point  divides  into  two  layers,  one  continuous  with  the 
capsule,  and  the  other  continuous  with  the  mucous  membrane 
of  the  tonsil  surface,  tbe  free  mucous  portion  of  this,  with 
probably  a  few  muscle  fibers,  sometimes  folding  over  the  front 
of  the  tonsil  and  sometimes  above  and  below,  forming  the  so- 
called  plica.  The  tonsil  is  attached  to  the  posterior  pillar  as 
w^ell.  and  to  the  superior  border  where  the  two  pillars  meet. 
When  this  separation  is  made,  the  tonsil  is  detached  with  its 
entire  capsule  from  its  attachment  by  fibrous  fascia  to  the 
inner  border  of  the  superior  constrictor  muscle,  some  of  the 
fibers  of  which  seem  to  run  into  the  capsule  at  times,  so  that 
occasionally  this  detachment  is  impossible  without  the  removal 
of  an  occasional  muscle  fiber.  In  other  cases  the  capsule  can 
be  separated  without  apparently  removing  a  single  muscle 
fiber.  To  accomplish  this  requires  some  fc'm  of  dissecting 
instrument,  sharp  or  blunt.  These  are  various,  consisting  of 
♦he  knives,  scissors  and  blunt  spuds  already  mentioned,  which 
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are  used  while  traction  is  being  made  on  t  ".e  t  jnsil,  in  this  way 
everting  it  from  its  bed.  Many  operators,  including  myself, 
find  that  this  separation  is  made  very  readily  with  the  finger, 
which  gives  one  control  of  the  sense  of  touch,  and  w-ith  a 
sharp,  clean  finger  nail  it  is  in  most  instances  easy  to  make 
the  first  line  of  cleavage  with  the  nail,  and  then  follow  it  up 
until  the  tonsil  is  pretty  thoroughly  shelled  out,  when  any 
detaching  instrument  can  be  thrown  over  the  portion  that 
remains,  which  is  the  portion  at  the  base  of  the  tongue. 
Several  types  of  grasping  forceps,  over  which  the  detaching 
instrument  can  be  placed,  have  been  recently  devised.  Other 
operators,  grasping  the  tonsil,  take  knife  or  scissors,  cut  along 
the  edge  of  the  pillar  until  the  white  edge  of  the  capsule  is 
reached,  and  then  follow  the  dissection  with  knife,  scissors 
or  blunt  instrument.  Quite  a  variety  of  instrumental 
methods  can  be  used  to  accomplish  exactly  the  same  result; 
namely,  the  shelling  out  of  the  tonsil  from  its  bed  and  the 
cutting  off  of  its  attachment  at  its  lower  border  near  the  base 
of  the  tongue.  One  can  also  do  this  entirely  with  the  finger, 
as  is  proved  by  Dr.  Charles  W.  Richardson  and  others.  I  was 
under  the  impression  that  I  was  one  of  the  first  to  use  the 
finger  nail  as  a  dissector  of  the  tonsil,  and  I  was  certainly  one 
of  the  first  in  American  literature  to  describe  a  finger-nail  dis- 
section.^2  I  am  not,  however,  the  earliest  in  the  descrip- 
tion of  this,  as  the  following  quotation  from  Lambert 
Lack  shows : 

"In  enucleation  an  incision  is  made  through  the  mucous 
membrane  between  the  anterior  pillar  of  the  fauces  and  the 
anterior  border  of  the  tonsil,  through  which  the  finger  or 
blunt  instrument  is  introduced  and  the  tonsil  shelled  out  of 
its  bed.  This  little  operation  is  not  at  all  difficult  to  perform 
if  care  be  taken  to  keep  outside  the  tonsil  capsule,  this  being 
but  loosely  attached  to  the  surrounding  areolar  tissue.  It 
takes  a  few  minutes  to  complete,  however,  and  a  general 
anesthetic  is  advisable.     Its  advantages  are : 

(1)  There  is  no  risk  of  hemorrhage,  the  vessels  being  torn 
across  outside  the  tonsil,  where  they  are  healthy. 

(2)  Complete  removal,  a  point  of  importance  in  case  of 
frequently  recurring  tonsillitis.  When  a  tonsil  is  removed  with 
a  guillotine  or  snare,  the  tonsil  crypts  will  be  found  open  on 
the.  cut  surface ;  that  is,  some  of  them  have  been  left  behind. 


PRESENT  STATUS  OF  TONSIL  OPERATION.  771 

(3)  In  some  cases  of  flat  tonsils  there  is  no  other  practi- 
cable method." 

One  of  the  advantages  in  using  a  finger  nail  is  that  in 
buried  tonsils,  where  it  is  sometimes  hard  to  get  good  traction 
with  the  forceps,  without  tearing,  and  where  there  may  be  dan- 
ger of  cutting*the  pillar  with  sharp  instruments,  it  is  possible 
by  the  sense  of  touch  alone  to  do  nearly  the  entire  dissection. 
It  is  my  own  habit  not  to  apply  any  form  of  traction  forceps 
until  after  the  dissection  is  partly  made  and  the  tonsil  some- 
what pedunculated.  The  forceps,  whatever  their  type,  are 
then  less  likely  to  tear  through.  In  my  first  operations  of  this 
kind.  I  seized  the  tonsil  with  the  grasping  forceps,  having  the 
tonsillotonie  swinging  on  the  blades.  Later  I  devised  one  of 
the  many  types  of  ringless  forceps,  with  the  idea  that  after 
once  getting  a  good  hold  it  would  be  possible  to  throw  the 
detaching  instrument  over  the  forceps  and  the  tonsil.  As  to 
the  type  of  cutting  instrument,  these  vary  with  individual 
usage.  Personally.  I  prefer  a  'ring  tonsiliotome  of  the  old 
Mathieu  type,  without  the  forks.  (I  think  it  is  known  in  the 
instrument  catalogues  as  Casselberry's.)  Before  getting  these 
I  had  removed  the  forks  from  my  old  instruments,  and  they 
work  equally  well.  I  also  use  the  snare,  which  is  efficient  and 
is  preferred  by  some,  but  I  do  not  feel  certain  that  there  is 
less  hemorrhage  after  its  use.  as  is  often  claimed.  When  well 
applied  it  follows  the  natural  inequalities  of  the  tonsil  per- 
fectly. Norval  Pierce  uses  a  separate  snare  for  each  tonsil, 
looping  and  tightening  the  first,  applying  the  second,  and  then 
detaching  them  in  the  same  order.  He  claims  this  method 
lessens  hemorrhage.  A  thorough  operation  can  be  done  with 
the  Robertson  scissors,  and  Robertson,  who  demonstrated  his 
method  at  the  meeting  of  the  American  Medical  Association 
at  \cw  Orleans,  is  entitled  to  very  much  of  the  credit  for  the 
operation  of  thorough  enucleation,  being  one  of  the  first  to 
describe  that  method.  His  operation  consisted  of  detaching 
the  tonsil  from  the  pillars  with  a  double-edged  sickle  knife, 
grasping  the  tonsil  with  the  vulsellum.  and  going  in  behind 
it  with  specially  constructed  scissors.  He  made  the  statement, 
which  has  been  borne  out  in  some  instances  in  my  own  expe- 
rience, that  if  bleeding  occurred  afterwards,  some  portion  of 
the  tonsil  had  been  left.  I  have  found  that  sometimes,  in  the 
final  cutting  or  in  t'le  necessary  dissection,  a  piece  of  the  tonsil 
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is  left  either  above  or  below,  and  after  detachment  of  the 
tonsil  I  invariably  feel  with  my  fingers  betu  een  the  pidars  and 
above  where  they  meet,  to  see  if  any  portion  of  the  tonsil  can 
possibly  be  left;  if  so,  it  is  again  grasped  with  the  forceps. 
Care  should  be  taken  not  to  have  too  much  traction  when  the 
final  detachment  is  made,  on  account  of  the  danger  of  making 
too  deep  a  wound  at  the  base  of  the  tonsil. 
•  Yankauer  divides  the  plica  triangularis  at  its  junction  with 
the  anterior  pillar,  after  freeing  the  upper  part  of  the  tonsil,, 
using  an  ordinary  pair  of  surgical  scissors  curved  on  the  flat. 
This  is  done  because  after  dissection  of  the  plica  the  tonsil  be- 
comes freely  movable,  so  that  if  downward  traction  is  made  upon 
it  the  entire  organ  can  be  pulled  down  from  its  place  of  conceal- 
ment in  the  velum  of  the  soft  palate,  even  when  the  velar  lobe  is 
quite  large". 

J.  L.  Goodale's  method  is  to  pull  the  tonsil  toward  the 
median  line  by  forceps  passed  through  the  loop  of  the  snare, 
make  a  semilunar  incision  with  a  sharp  knife  ^rom  just  out- 
side the  base  of  the  uvula  toward  the  mucous  membrane  cov- 
ering the  anterior  aspect  of  the  tonsil,  downward  to  the  base.^ 
With  the  same  knife  the  tonsil  is  freed  from  its  attachment 
until  the  main  fibrous  trabeculum  is  reached,  this  being  cut 
through  slowly  with  snare.  This  operation  affords  minimum 
subsequent  discomfort,  the  muscular  parts  being  cut  out  with 
a  sharp  instrument. 

Thomas  Chew  Worthington,  of  Baltimore,  whose  method 
was  referred  to  by  several,  uses  vulsellum  forceps  and  knife; 
otherwise  he  employs  the  usual  methods  of  enucleation"*. 

West  dissects  the  tonsils  from  the  posterior  pillar  with  a 
right-angled  knife,  makes  a  circular  cut  around  the  tonsil 
through  the  mucous  membrane,  using  traction  while  cutting 
through  the  loose  tissue  connecting  the  capsule  to  the  fascia 
of  the  superior  constrictor  muscle  with  a  knife,  thus  com- 
pleting the  enucleation.  He  begins  posteriorly,  as  he  finds 
the  hemorrhage  is  less  this  way". 

F.  E.  Miller,  who  has  done  over  eleven  thousand  tonsil  and 
adenoid  operations,  says  that  the  beveled  knife  and  beveled 
fenestrum  Mackenzie  form  ideal  instruments.  He  operates 
under  gas  anesthesia,  vyhich  he  considers  relaxes  the  muscular 
fibers  more  than  any  other  anesthetic.  One  whiff  often  relaxes 
the  pillars,  and  the  tonsil  falls  almost  out  of  the  capsule,  at 
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which  moment  it  is  cm.  He  says  these  instruments  are  equally 
effective  for  submerged  tonsils. 

It  would  seem,  from  the  reports  given,  that  adult  tonsils  are 
removed  less  thoroughly  than  in  operations  upon  children, 
many  contenting  themselves  with  pinching  out  the  adult  tonsil, 
or  with  less  thorough  dissection.  If.  however,  the  adult  tonsil 
is  to  be  removed  for  rheumatism,  it  would  seem  necessary  to 
do  it  as  thoroughly.  The  whole  trend  of  thought  seems  to  be 
in  favor  of  complete  enucleation,  with  the  capsule,  nnrl  tin- 
accidents  so  far  seem  to  be  few. 

The  throat  is  sorer  after  tonsillectomy  than  after  the  old 
tonsillotomy,  but  the  result  justifies  the  discomfort.  In  the 
adult  a  week  elapses  before  the  soreness  disappears. 

HEM0RRH.\GE. 

In  reply  to  the  question,  "How  often  and  in  what  class  of 
cases  have  you  had  hemorrhage;  how  many  within  a  few 
hours,  delayed  primary;  how  often  secondary?"  I  received  a 
variety  of  answers,  showing  great  variation  in  individual 
experience.  One  hundred  and  seventy-nine  cases  of  primary 
hemorrhage  and  54  of  secondary  hemorrhage  were  reported. 
Individually,  they  vary  from  none  at  all,  reported  by  several, 
to  as  high  as  10%,  bleeding  sharply  at  the  time.  There  is 
evidently  great  variation  in  what  is  understood  by  primary 
hemorrhage.  Secondary  hemorrhage  has  occurred  all  the  way 
from  one  to  seven  days  after  operation,  several  of  them 
being  serious,  and  not  all  of  them  in  hemophiliacs  by  any 
means.  Two  of  my  own  had  secondary  hemorrhage,  one, 
somewhat  alarming,  six  days  after,  and  another  five  days 
aftt:  .  primary  hemorrhage,  we  are  wont  to  think  that 

if  this  IS  at  all  serious  we  have  to  do  with  a  hemophiliac,  and 
.that  is  sometimes  the  case ;  nevertheless,  the  possibility  of 
bleeding  in  every  tonsil  operation  should  be  considered.  For 
this  reason  I  have  ceased  to  do  the  tonsil  operation  in  my 
office.  Nor  do  I  consider  it  wise  to  operate  when  the  tonsil 
is  inflamed,  and  would  prefer  not  to  operate  on  females  during 
the  menses.  On  one  occasion  when  I  did  a  tonsillotomy  in 
my  office  on  an  adult,  under  local  anesthesia  with  cocain  and 
adrenalin,  there  was  no  bleeding  at  the  time  of  operation,  but 
four  hours  after  there  was  most  alarming  hemorrhage,  con- 
trolled with  difficultv.    Since  that  time  I  have  abandoned  the 
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use  of  any  adrenalin  preparation  in  the  removal  of  tonsils 
under  local  anesthesia,  preferring  to  have  my  bleeding  at  the 
time  of  operation,  rather  than  several  hours  later. 

Comparing  tonsillotomy  with  tonsillectomy,  I  have  found, 
contrary  to  some  observers,  that  there  is  less  bleeding  after 
tonsillectomy  than  after  tonsillotomy.  Nevertheless,  I  have 
seen  one  case  of  most  severe  bleeding  in  a  child  a  few  hours 
after  tonsillectomy. 

Griffin  reports  that  he  has  done  over  thirty  thousand  cases 
of  tonsillotomy  and  has  had  only  one  hemorrhage,  and  that 
one  a  bleeder. 

E.  M.  Holmes,  of  Boston,  has  had  twenty  delayed  primary 
and  three  secondary  hemorrhages  in  twelve  thousand  opera- 
tions. 

Francis  R.  Packard  has  had  to  pass  a  ligature,  by  means 
of  a  curved  needle,  to  stop  the  hemorrhage ;  and  Sprague.  of 
Providence,  has  had  the  same  experience. 

F.  E.  Miller  observed  many  hemorrhages  from  various 
causes,  several  five  days  after  the  use  of  the  galvanocautery 
snare. 

Wilson  now  avoids  hemorrhage  by  dissecting,  for  the  most 
part,  with  the  finger,  after  which  he  finds  the  bleeding  is  less. 

One  reporter  gives  two  cases  of  severe  bleeding  in  chil- 
dren, one  fatal.  The  other  required  transfusion,  after  which 
recovery  took  place.  He  also  had  one  adult  who  bled  to 
faintness. 

Stout  has  seen  in  adults  many  cases  of  profuse,  though  not 
dangerous,  bleeding. 

Ballenger  says  he  does  not  find  that  hemorrhage  depends 
to  any  extent  upon  the  class  of  cases,  but  upon  whether  the 
muscles  forming  the  sinus  tonsillaris  are  injured.  In  all 
classes  of  cases  hemorrhage  may  follow  the  decapitation  of 
the  tonsil,  perhaps  more  often  in  the  fibrous  or  sclerotic  tonsils.* 
Otherwise  the  hemorrhage  depends  largely  upon  the  injury  of 
the  muscles  of  the  anterior  and  posterior  pillars  and  the  supe- 
rior constrictor  of  the  pharynx.  As  the  arteries  are  either 
buried  in  or  are  external  to  these  muscles,  they  will  not  be 
injured  if  the  muscles  are  not  injured.  The  tonsillar  artery, 
while  external  to  the  superior  constrictor  muscle  of  the 
pharynx,  is  one  large  stem.  In  passing  through,  it  subdi- 
vides into  three  or  four  branches.    If,  therefore,  this  muscle 
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;..  ...........  w.v  .wain  trunk  may  be  divided  and  the  hemorrhage 

be  great,  whereas,  if  the  tonsil  is  removed  without  injury  tq 
this  muscle,  only  the  branches  are  divided  and  the  hemor- 
rhage is  correspondingly  less. 

Harnhill  has  found  -  primary  hemorrhage  frequent,  10% 
bleeding  sharply  at  the  time.  He  has  had  two  cases  that  bled 
to  the  ptiint  of  alarm  several  days  after  the  operation,  but  no 
fatalities. 

Kenefick  has  pit>i.ni-i>  i«. ported  a  case  of  death  in  a  hemo- 
philiac, and  ever  since  then  has  been  afraid  of  hemorrhage, 
although  he  has  had  none  since. 

Hajek  has  seen  troublesome  hemorrhage  only  after  tonsil- 
lectomy, an  opinion  not  in  accord  with  that  of  most  American 
operators  who  do  tonsillectomy. 

Levy  says  he  should  estimate  roughly  that  delayed  primary 
hemorrhage  has  occurred  in  about  10%  of  his  cases,  and  that 
it  often  comes  wlien  the  form  and  appearance  of  the  tonsil 
least  lead  one  to  expect  iV 

Matthews,  who  has  done  many  operations  on  children,  has 
seen  troublesome  bleeding  in  the  first  twenty-four  hours, 
once  after  complete  enucleation  with  the  finger;  several  after 
tonsillotomy. 

Munger  has  had  to  use  the  tonsillar  clamp. 

Reck  says  that  one  in  twenty  bleed  freely  after  the  local 
anesthetic  passes  oflF.     One  of  his  cases  oozed  for  a  week. 

Colien  found  after  a  careful  analysis  of  111  cases  that  four 
tonsillotomies  bled,  two  severely,  and  of  the  tonsillectomies 
three  bled  primarily  and  three  secondarily ;  all  but  one  easily 
controlled. 

Getchell  finds  hemorrhage  infrequent:  but  often  enough  to 
give  him  some  an.xiety  in  every  case.  He  thinks  a  patient 
ought  to  remain  in  bed  in  the  same  building  in  which  the 
operation  is  done  for  at  least  six  hours. 

Professor  Chiari  reports  one  case  of  bleeding  after  four 
hours,  one  after  24  hours,  in  two  adults  over  forty,  one  of 
whom  had  to  have  compression  applied  for  half  a  day,  and  in 
the  other  the  pillar  had  to  be  sutured.  He  does  not  think  ton- 
sillotomy should  be  performed  in  adults  with  very  large  tonsils, 
on  account  of  the  danger  of  hemorrhage. 

Tlirasher.  of  Cincinnati,  says  that  when  the  opcratiort  is 
done  with  the  head  far  below  the  body,  there  is  always  free 
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hemorrhage  immediately,  and  then  probably  no  more.  He  has 
had  secondary  hemorrhage  on  the  following  day  twice  in 
3,000  cases. 

Luc  reports  two  cases  of  severe  hemorrhage,  one  to  syncope. 

Sir  Felix  Semon  has  had  very  serious  hemorrhage  three 
times,  twice  immediately  after  the  operation,  and  once  several 
hours  later. 

Welty  has  seen  only  one  case  of  hemorrhage  after  300  cases 
of  tonsillectomy,  and  thinks  that  all  hemorrhage  after  tonsil 
operations  is  dependent  upon  the  amount  of  tonsillar  tissue 
remaining.  In  the  one  case  that  bled  there  was  some  tonsil- 
lar tissue  remaining,  as  he  discovered  later.  After  other 
methods  he  has  had  severe  hemorrhages  several  times. 

Todd  has  had  no  hemorrhage  not  controlled  at  the  time  of 
operation  since  ceasing  to  use  sharp  instruments. 

Moure,  of  Bordeaux,  reports  a  case  of  severe  hemorrhage 
occurring  twelve  days  after  a  galvanocautery  operation. 

Brainard,  of  Boston,  has  had  tv^o  secondary  hemorrhages 
in  adults,  neither  fatal,  but  both  alarming. 

Pynchon  gives  his  patients  a  most  elaborate  paper  with 
minute  directions  as  to  what  to  do  in  case  of  hemorrhage,  so 
that  he  must  consider  that  bleeding  occurs  sufficiently  often 
to  render  this  necessary.  There  are  four  pages  of  closely 
printed  directions  and  two  pictures  in  this  circular.  He  gives 
chlorid  of  calcium  by  the  mouth  or  rectum  in  10  grain  doses 
in  2  ounces  of  water,  repeated  hourly  for  three  doses. 
After  the  three  days  it  is  discontinued  for  a  few  hours 
before  being  used  again.  Forty  to  60  grains  in  24  hours  is 
the  maximum  dose.  He  also  mentions  lactate  of  calcium 
in  single  doses  of  30  grains. 

Turning  now  to  the  recent  literature,  one  finds  a  good 
many  cases  of  hemorrhage,  although  Haymann  thinks  a  great 
many  more  occur  than  are  ever  reported,  since  the  tendency  to 
relate  unpleasant  experiences  is  not  great. 

Damianos  and  Herman  report  50  cases  of  severe  bleeding 
after  tonsillotomy,  in  only  five  of  which  there  was  any  definite 
etiology  suggesting  hemophilia.  There  were  eig'ht  deaths, 
only  two  of  which  occurred  in  hemophiliacs". 

There  is  only  one  case  in  literature  where  the  internal 
carotid  was  injured.  This  operation  was  done  by  a  quack,  and 
is  related  bv  Biclard  and  referred  to  bv  Bardeleben.     There 
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is  a  seconU  case  which  is  said  to  have  been  an  injury  of  the 
carotid,  but  careful  reading  would  seem  to  show  that  this  was 
not  the  case. 

Heukiiig  reports,  six  cases  of  severe  hemorrhage  occur- 
ring in  his  practice,  in  all  of  which  the  operation  was  done 
with  the  tonsillotonie,  and  the  injury  was  at  the  junction  of 
the  anterior  and  posterior  pillars,  or  else  at  the  beginning  of 
the  posterior  pillar.  In  none  was  the  hemorrhage  from  the 
stump  of  the  injured  tonsil.  They  were  fall  stopped  by  digi- 
tal compression  with  a  gauze  sponge,  and  might  have  been 
stopped  by  compression  forceps,  as  in  all  the  cases  the  hemor- 
rhage ceased  without  torsion.  The  ages  varied  from  fifteen 
to  si.xty  years.  Death  occurred  in  several  of  the  cases.  The 
free  border  of  the  posterior  pillar  was  caught  in  the  ring  of 
the  tonsillotome,  thus  leaving  an  open  vessel  without  good 
opportunity  for  retraction,  and  not  particularly  visible. 
Owing  to  the  action  of  the  muscle,  coagulation  was  hindered 
by  coughing,  vomiting,  and  gagging". 

In  1904.  Harmon  Smith  reported  six  fatal  cases  of  tonsil- 
lar hemorrhage  and  48  cases  of  severe  hemorrhage,  three  of 
them  being  his  own,  in  which  the  bleeding  was  controlled 
only  by  the  tonsillar  pad  hemostat.  The  special  causes  of 
hemorrhage  are  given  as  hemorrhagic  diathesis ;  fibroid  ton- 
sils;-age  (adults  rather  than  children)  ;  sex  (males  rather  than 
females);  acute  inflammation;  anemia;  malignancy;  abnor- 
malities in  the  distribution  of  the  blood  vessels,  such  as  the 
ascending  pharyngeal  artery ;  abnormally  large  tonsillar 
artery ;  abnormal  internal  carotid ;  large  vessels  in  the  anterior 
pillar  of  the  fauces ;  wounding  of  large  venous  plexus  at  the 
lower  and  outer  border  of  the  tonsil ;  arterial  sclerosis.  The 
exciting  causes  are  traumatism  and  local  anesthesia,  com- 
bined with  an  astringent". 

I  find  the  following  reports  in  recent  literature,  mostly  since 
Smith's  article,  and  not  included  in  those  reported  by  him: 

Lamb  has  reported  a  case  of  very  severe  hemorrhage,  re- 
quiring the  suturing  of  the  pillars'*. 

Stewart  removed  the  tonsils  and  adenoids  under  ether  in  a 
boy  of  seven ;  there  was  free  hemorrhage,  which  soon 
stopped,  but  two  hours  later  blood  extravasation  took  place 
in  the  neck  and  subcutaneously.  Death  occurred  32  hours 
after  the  operation". 
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Murray  has  reported  three  alarming  cases  of  hemorrhage, 
one  six  days  after  operation,  requiring  etherization  and  the 
sewing  up  of  pillars.  The  second  case  bled  for  six  hours  after 
the  operation  and  required  the  suturing  of  the  wound". 

Brown  reports  three  cases  of  serious  hemorrhage,  the  first 
primary,  the  second  two  days  later,  controlled  with  difficulty ; 
the  third  15  days  later,  persisting  for  several  hours'^. 

Roberts  had  one  patient  who  nearly  died  from  hemorrhage 
after  using  the  tonsillotome.  Operation  was  done  in  the 
'upright  position", 

Jarecky  reports  two  cases  of  secondary  hemorrhage,  due 
to  injury  of  the  plexus  of  veins  at  the  tonsil  base". 

Bulson,  ten  hours  after  an  operation  on  a  boy  of  six,  had 
hemorrhage  so  severe  as  to  exsanguinate  the  child.  Saline 
injection  and  hypodermics  of  strychnin  and  whisky  were 
given.  The  temperature  went  to  106,  and  at  one  time  the  child 
was  supposed  to  be  dying.  The  hemorrhage  seemed  to  cease 
of  its  own  accord,  but  it  left  the  child  in  such  a  collapsed  state 
that  life  was  maintained  with  difficulty  a  sufficient  length  of 
time  to  recover  somewhat  from  the  loss  of  blood". 

Hayman  reports  One  of  his  own  cases,  in  which  death  occur- 
red after  operation  on  adenoids  and  tonsils.  The  child  was 
fourteen  years  of  age,  operated  on  at  11  o'clock  in  the  morn- 
ing in  the  usual  way.  There  was  no  unusual  amount  of  bleed- 
ing, and  what  there  was  apparently  stopped  completely.  Two 
hours  after  the  operation  slight,  but  continuous,  bleeding 
came  from  the  nasopharynx,  soon  followed  by  considerable 
vomiting  of  blood  and  hemorrhage  from  both  tonsil  stumps. 
Peroxid  of  hydrogen  was  used,  as  well  as  powders  and  tam- 
poning. These  stopped  the  bleeding  from  the  adenoid  region, 
but  not  from  the  tonsils.  Cauterizing  remedies  were  then 
used.  The  bleeding  stopped,  but  a  few  hours  later  began  again, 
so  that  the  entire  pharynx  wall  showed  the  presence  of  blood, 
the  exact  origin  of  which  was  difficult  to  find.  Adrenalin  was 
used  hypodermically  to  no  purpose.  Gelatin  was  then  injected 
subcutaneously.  The  bleeding  became  more  profuse  from  the 
tonsils,  the  two  pillars  were  sewed  together  over  a  gauze 
tampon,  and  the  nasopharynx  plugged  absolutely  tight.  Later 
collapse  came  on,  pulse  140.  Digital  compression  against 
the  stumps  of  the  tonsils  was  next  made  and  then  the  Mikulicz 
tonsil  clamp  was  used.     The  bleeding  stopped  for  about  half 
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an  hour,  men  began  again.  The  tampon  came  away  under 
the  stitching,  and  the  two  tonsil  pillars  were  again  sewed  up 
over  a  heavy  gauze  tampon,  but  all  to  no  purpose,  as  the  pa- 
tient collapsed  again.  Respiration  became  bad,  and  two  hours 
later  death  occurred.  At  the  autopsy  the  organs  were  found 
completely  nonnal.  All  the  portions  of  the  throat  were  taken 
out  and  carefully  examined,  but  the  autopsy  was  made  so 
late  that  it  was  impossible  to  have  any  microscopic  examina- 
tion. The  only  history  suggesting  hemophilia  was  that  the 
child  bled  rather  easily  after  injury  to  the  finger,  but  earlier 
in  her  youth  she  had  been  operated  on  for  enlarged  glands 
without  any  special  bleeding  having  been  noticed". 

There  is  a  tendency  to  call  all  such  cases  as  the  foregoing 
cases  of  hemophilia,  even  though  other  signs  of  hemophilia 
are  absent.  Leukemia  can  give  us  a  dangerous  bleeding.  A 
wax-like  pallor  of  the  tonsil  is  characteristic  of  this  condi- 
tion. Zarniko  and  Berger  have  each  reported  a  death  after 
tonsil  operations  on  leukemic  cases.  The  sharpness  or  dull- 
ness of  the  instruments  used  does  not  make  any  material 
difference.  Haym^nn  reports  twenty-one  cases  of  severe 
bleeding  in  three  thousand,  which  is  less  than  one  per  cent. 
Of  these,  two  thousand  were  operated  on  during  the  first  ten 
years  of  life,  and  eight  hundred  in  the  next  ten  years  of  life. 

Lack,  of  London,  has  seen  most  alarming  hemorrhage  after 
tonsillotomy,  persisting  for  hours  and  ending  only  on  faint- 
ness.  He  thinks  severe  hemorrhage  will  occur  in  three  out  of 
four  cases  in  fibrous  tonsils  of  adults  if  cutting  instruments 
are  used'". 

Without  carrying  these  statistics  further,  we  cin  see  that 
with  rare  exceptions  every  operator  doing  any  amount  of 
work  has  had  hemorrhage  at  some  time  or  other.  It  sefems 
to  me  that  this  is  less  likely  to  occur  after  the  operation  of 
tonsillectomy,  but  I  do  not  deny  that  it  may  and  does  occur 
after  this  operation. 

Chevalier  Jackson  says  that  oozing  after  tonsillectomy  is 
exceedingly  rare,  and  that  it  is  bleeding  from  a  vessel  con- 
cealed back  of  the  anterior  pillar  that  is  usually  mistaken  for 
oozing. 

The  hemorrhage  seems  most  likely  to  come  from  the  vcs- 
^els  around  the  base  of  the  tonsil  or  from  injury  to  the  pil- 
lars, since  when  no  portion  of  the  tonsil  is  left,  the  vessels  of 
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the  muscular  tissue  of  the  superior  constrictor  usually  con- 
tract to  such  an  extent  as  to  completely  close  the  mouths  of 
the  vessels. 

As  to  the  best  methods  of  handling  hemorrhage,  simple 
pressure  with  a  good-sized  cotton  or  gauze  tampon  carried 
into  the  tonsil  cavity  and  maintained  for  a  short  time,  will 
usually  be  sufficient.  If  it  is  not,  the  tampon  may  be  soaked 
in  a  weak  solution  of  nitrate  of  silver  or  in  peroxid  of  hydro- 
gen. In  this  case  one  must  be  careful  that  there  is  no  free 
fluid  or  excess  on  the  sponge.  Should  this  be  the  case  when 
peroxid  of  hydrogen  is  used,  there  may  be  too  great  forma- 
tion of  gas,  with  thie  danger  of  inhaling  some  of  it  into  the 
trachea  with  resultant  difficulty  in  breathing.  If  the  simple 
pressure  is  insufficient,  the  bleeding  point  can  be  grasped  with 
the  tonsil  hemostat  and  the  vessel  twisted  or  tied.  Tying  the 
vessel  is  very  difficult  and  will  seldom  be  necessary.  Sutur- 
ing the  pillars  over  a  pad  of  gauze  is  efficient  and  much 
easier  than  tying  the  tonsil.  This  suture  is  removed  in 
twenty-four  to  forty-eight  hours.  For  continuous  oozing,  lac- 
tate or  chlorid  of  calcium  may  be  used.  ,  Monsell's  solution 
should  be  avoided  as  dirty,  not  very  effective,  and  as  having 
danger  of  secondary  hemorrhage  when  the  slough  comes 
away.  The  large  tonsil  pad  hemostat  may  be  needed,  but  is 
very  uncomfortable  for  the  patient,  and  should  be  avoided  if 
possible.     There  is  also  danger  of  slough  from  its  use. 

Dr.  Chevalier  Jackson,  of  Pittsburgh,  has  reported  six 
cases  of  ligature  of  the  external  carotid  for  hemorrhage.  Dr. 
Jackson's  cases  were  seen  by  him  as  consultant  after  every- 
thing else  had  been  tried  and  the  patients  were  moribund.  In 
one  case  caustics  had  previously  been  used,  and  when  the 
sloUgh  began  to  separate  there  was  oozing  again,  and  had  the 
carotid  not  been  tied  the  patient  would  have  bled  to  death. 
Dr.  Jackson's  experience  is  somewhat  unique.  In  most  cases 
it  is  probably  possible  to  stop  the  hemorrhage,  even  where 
the  bleeding  is  severe,  without  resorting  to  so  formidable  an 
operation. 

From  the  reported  cases  there  is  no  particular  proof  that 
dangerous  bleeding  occurs  more  often  in  adults  than  in  chil- 
dren. There  seems  to  be  sufficient  testimony  in  favor  of  the 
use  of  calcium  chlorid  and  calcium  lactate  as  preventives  of 
hemorrhage  ,to  warrant  their  future  use.     Pierce  gives  the 
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chlorid  for  a  week  before  operation,  while  most  operators  ad- 
vise its  use  for  three  days. 

Bryant  gives  the  calcium  salts  two  or  three  days  before 
operating,  and  has  no  annoying  hemorrhage. 

Lermoyez  always  gives  his  patients  three  grams  a  day  of 
calcium  chlorid  for  three  days  preceding  the  operation.  He 
says  there  is  hemorrhage  when  the  pillar  is  injured  and  when 
the  whole  tonsil  is  removed  at  once  in  an  adult. 

OTHER  ACCIDENTS. 

H.xclusive  of  hemorrhage,  the  following  accidents  were 
reported : 

Sixteen  have  seen  injury  to  the  uvula,  the  pillars  or  the 
palate,  even  to  the  point  of  temporary  paresis  of  the  soft  pal- 
ate. 'I  have  seen  one  such  case  as  a  result  of  twisting  the 
artery  in  the  soft  palate  after  troublesome  hemorrhage.  The 
condition  lasted  about  a  week,  followed  by  perfect  recovery. 
While  the  paralysis  lasted  the  voice  was  much  altered.  Three 
others  report  alteration  of  speech  from  injury  to  the  pillars. 

Quinsy  from  incomplete  operation,  and  as  a  result  of  in- 
jury with  the  snare,  double  otitis  media  with  double  mastoid, 
and  acute  otitis  media  were  reported.  Four  observers  had 
mild  cellulitis  follow,  once  claimed  to  be  due  to  unclean 
instruments  used  by  students.  Severe  surgical  shock  with 
deep  sloughing  in  the  tonsillar  region  was  twice  seen  by 
Berens  after  tht  use  of  the  snare.  Simple  infection  is  report- 
ed four  times.  Jackson  reports  a  case  of  cervical  cellulitis 
from  operation ;  three  cases  of  respiratory  arrest,  one  of  car- 
diac arrest,  all  requiring  tracheotomy  and  with  recovery  in  all 
cases.  Torticollis  was  observed  in  one  case ;  and  one  reporter 
near!\  lost  two  cases  from  chloroform  anesthesia. 

The  following  deaths  were  reported: 

E.  M.  Holmes,  a  case  of  general  staphylococcus  infection, 
death  on  the  tenth  day,  with  staphylococcus  aureus  in  all  the 
organs.  He  states  there  was  no  other  known  way  of  en- 
trance, as  evervihing  was  as  aseptic  as  possible  at  the  time  of 
operation.  As,  however,  a  submucous  operation  on  the  sep- 
tum was  done  at  the  same  time  as  the  tonsil  and  adenoid 
operation,  it  is  hard  to  say  to  which  operation,  if  any,  death 
was  due.  The  operation  was  done  on  the  back.  After  the 
boy  was  returned  to  the  ward  he  turned  blue,  the  heart  be- 
came rapid  and  weak,  and  death  ensued. 
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Hubbard  cites  two  deaths,  one  from  pneumonia,  chloroform 
anesthesia,  erect  position.  The  other  was  in  the  practice  of  a 
colleague,  where  a  mixture  of  chloroform  and  ether  was 
given,  with  a  local  injection  of  ten  to  fifteen  minims.  Death 
occurred  with  the  symptoms  of  adrenalin  poisoning  in  about 
one  minute. 

MacBride  reports  one  death  from  chloroform  and  one  from 
sepsis  or  malignant  scarlet  fever  on  the  second  day. 

Cohen  has  knowledge  of  a  death  from  spasm  of  the  glottis 
during  etherization,  and  now  fears  to  operate  unless  he  has 
facilities  for  intubation  and  tracheotomy  at  hand. 

Thompson  had  a  death  from  chloroform  from  respiratory 
failure  after  the  operation  was  completed. 

Gradle  had  a  patient  who  was  said  to  have  died  from  an 
abscess  in  the  throat  one  and  a  half  weeks  after  a  perfectly 
smooth  tonsillotomy  done  with  the  tonsillotome,  but  does  not 
know  the  details. 

I  have  had  one  case  where  after  removal  of  the  tonsil  a 
pledget  of  gauze  wet  with  too  much  peroxid  of  hydrogen  was 
placed  in  the  tonsil  cavity  to  stop  the  bleeding.  There  was  so 
much  gas  formation  that  some  of  it  was  inhaled,  interfering 
with  respiration  and  requiring  tracheotomy.  Recovery  took 
place.  This  is  the  same  case  referred  to  under  the  section  on 
position. 

EFFECTS    ON    THE    VOICE. 

The  question  of  injury  to  the  voice  is  one  that  merits  dis- 
cussion, inasmuch  as  the  laity  have  considerable  fear  that  the 
tonsil  operation  will  injure  the  voice.  By  far  the  great  ma- 
jority of  the  reporters  have  seen  only  improvement  and  not 
injury  to  the  voice.  Those  physicians  having  most  to  do 
with  professional  singers,  however,  give  somewhat  guarded 
replies,  and  admit  that  for  the  time  at  least  there  is  an  altera- 
tion in  the  voice,  followed  later,  as  a  rule,  by  improvement, 
most  of  them  having  found  that  higher  tones  were  obtainable 
than  before,  an  exception  being  DeBolis,  who  finds  the  voice 
generally  lowered, 

E.  L.  Shurley  has  seen  many  cases  where  the  tone  or  quality 
and  the  sustaining  power  of  the  voice  are  impaired  bv  the 
removal  of  part  of  the  tonsil. 

Gleason  reports  that  an  actress  told  him  that  her  singing 
voice  had  been  ruined  and  her  stage    course    ended  after  a 
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tonsil  operation,  and  he  has  also  had  numerous  complaints 
from  adults  that  the  voice  was  injured  by  an  operation  done 
years  before. 

I-'.  E.  Miller  says  incomplete  removal  injures;  thorough 
rem*  v:  '  -•  ,  >  the  pitch  and  increases  the  amplitude  of  the 
voice. 

Price  Bruwn  has  had  singing  masters  say  that  the  voice  was 
injured,  but  has  never  had  that  experience.  He  never  re- 
moves tlie  entire  gland  and  is  careful  not  to  injure  the  pillars. 

Professor  Chiari  sa>-s  the  power  and  range  of  the  voice  is 
changed  in  adults,  so  that  he  does  not  entirely  remove  the 
tonsil  in  adults,  but  only  makes  it  smaller. 

D.  Crosby  Greene,  Jr.,  says  that  in  two  professional  sing- 
ers the  voice  improved  in  every  way,  but  one  month  elapsed 
before  effective  singing  could  be  done.  If  the  uvula  or  soft 
palate  is  injured,  there  may  be  permanent  change. 

Coolidge  says  that  professional  singers  have  the  voice 
thrown  cut  of  adjustment  for  some  time. 

George  B.  Rice,  who  treats  a  great  many  singers,  says  the 
voice  is  frequently  changed  somewhat,  but  is  soon  adjusted 
to  the  new  conditions.  In  children  a  nasal  twang  may  come 
on  after  the  complete  operation,  but  this  disappears  later. 

Lack  has  found  that  singers  sometimes  entirely  lose  their 
singing  voice,  and  public  speakers,  teachers,  etc..  find  that  they 
are  unable  to  speak  so  well  or  so  long  as  before  the  operation, 
and  the  use  of  the  voice  causes  them  a  hitherto  unknown  ach- 
ing feeling  in  the  throat.  This  consequence  of  tonsillotomy 
in  adults  he  has  repeatedly  met  with,  and  does  not  think  it  is 
generally  sufficiently  considered.  The  greater  the  enlarge- 
ment, the  longer  it  has  persisted,  the  greater  the  risk.  A 
medical  friend  of  his  "had  his  tonsils  removed  a  few  years  ago, 
and  not  only  did  he  have  most  alarming  hemorrhage  lasting 
nearly  twelve  hours  and  ending  only  on  faintness,  but  at  the 
same  time  he  entirely  lost  his  singing  voice. 

Levy  reports  stiffness  of  articulation  for  a  time,  soon 
disappearing. 

Makuen  finds  the  final  results  satisfactory,  but  singers  may 
have  to  make  changes  in  the  use  of  the  muscles. 

T.  P.  Berens  reduces  the  tonsils  very  slowly  in  singers, 
while  Smyth  refrains  from  the  operation  in  trained  singers. 

Hajek  says  the  quality  of  the  voice  is  changed  somewhat 
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Luc,  Lermoyez  and  Sir  Felix  Semon  have  never  seen  any 
bad  results. 

Ballenger  finds  the  voice  impaired  for  about  six  weeks,  but 
the  ultimate  effect  good. 

I  believe  that  the  range  and  power  of  the  voice  should  be 
increased,  provided  the  pillars  are  uninjured,  after  complete 
tcnsillectomy,  as  in  many  cases  the  tonsil,  by  its  firm  attach- 
ment to  the  pillars,  especially  if  it  is  enlarged,  hinders  the  mo- 
bility of  the  muscles.  I  have  always  believed  that  the  reported 
cases  of  injury  to  the  voice  were  due  to  the  fact  that  the  tonsil 
stumps  were  still  present,  hindering  the  mobility  of  muscular 
action,  or  else  that  the  pillars  themselves  were  injured  by  the 
operation. 

CONCLUSIONS. 

Further  study  of  the  physiology  of  the  tonsil  seems  desira- 
ble, as  it  is  still  a  question  how  important  the  tonsil  may  be  at 
certain  periods  of  life.  If  of  value  to  the  economy,  the  ton- 
sils ought  not  to  be  removed  to  as  great  an  extent  as  at  present. 

Under  diseased  conditions  the  tonsil  is  one  of  the  avenues 
of  entrance  for  the  tubercle  bacillus  and  for  the  specific 
organism  of  rheumatism,  whatever  that  may  be.  There  is 
sufficient  amount  of  undoubted  clinical  evidence  to  show  that 
it  is  also  the  avenue  through  which  the  infection  enters  in 
many  other  constitutional  disorders. 

The  small  submerged  tonsil  is  quite  as  apt  to  be  deleterious 
to  the  economy  as  the  large  one. 

Local  measures  in  the  treatment  of  tonsillar  troubles  have 
their  place. 

Any  condition  in  which  it  is  evident  that  the  tonsil  is  exerting 
a  deleterious  action  upon  the  entire  organism,  and  which  can- 
not be  averted  by  local  treatment,  is  an  indication  for  removal. 

Ether  is  the  safest  general  anesthetic. 

According  to  the  testimony  of  most  observers,  some  form 
of  horizontal  position  is  the  safest  for  general  anesthesia, 
though  the  writer  believes  that  the  upright  position,  properly 
safeguarded,  is  equally  safe. 

Tonsillectomy  should  always  be  done  in  preference  to  ton- 
sillotomy. Any  method  that  completely  removes  the  tonsil 
with  its  capsule,  and  with  the  least  traumatism,  is  satisfactory. 

The  voice  is  improved  rather  than  injured,  provided  the 
pillars  are  uninjured  in  the  operation. 
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CASE  REPORTS. 
'    By  Lewis  A.  Coffin,  M.  D., 

SURGEON,  THROAT   DEp'T,  MANHATTAN     EYE,    EAR     AND     THROAT 
-  hospital;    LARYNGOLOGIST   and   OTOLOGIST    TO    THE 

city  home  and  workhouse, 
New  York. 

(a)       CAVERNOUS  SINUS  THROMBOSIS. 

While  still  at  her  country  place,  on  the  morning  of  October 
4,  1908,  Miss  J.  G.,  59  years  of  age,  was  seized  with  a  sharp 
and  violent  pain  in  the  right  anterior  aspect  of  her  head.  For 
four  or  five  days  following,  beside  the  severe  pain  located 
about  and  in  the  right  eye,  there  was  nausea  and  vomiting,  and 
patient  complained  of  a  blowing  or  rushing  noise.  The 
nurse  said  she  could  hear  the  same  noise  with  her  ear  at  the 
patient's  temple.  About  the  fifth  day  after  the  onset  of  pain 
some  bulging  of  the  right  eye  was  noticed  and  diplopia 
developed. 

The  temperature  during  this  time  was  never  over  99^^ 
degrees  F.,  nor  did  it  rise  higher  during  the  subsequent  his- 
tory of  the  case. 

On  October  12th  patient  was  moved  to  the  city,  and  I  being 
asked  over  the  phone  to  call,  was  told  of  the  severe  pain  over, 
and  bulging  of  the  right  eye.  Wrong  as  it  may  seem,  my 
diagnosis  of  disease  of  the  nasal  accessory  sinuses  was  made, 
and  I  hastened  to  make  the  call,  prepared  to  confirm  the  long- 
distance diagnosis.  'I  found  patient  in  condition  described, 
but  history  was  not  gone  into  as  minutely  as  should  have  been 
done.  The  right  frontal  sinus  was  darker  on  transillumination 
than  the  left,  and  very  tender  on  percussion  and  pressure.  No 
discharge  was  seen  in  the  nose.  Drainage  I  believed  to  be 
blocked,  and  the  eye  condition  due  to  pressure.  Septum  was 
markedly  deviated  to  the  right,  and  there  was  a  broad  ecchon- 
droma  on  that  side  of  the  nose.     Owing    to  this    intranasal 
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condition  and  the  temperament  of  the  patient,  who  declared 
she  would  consent  to  no  operation  except  under  general 
anesthesia,  I  decided  to  do  a  radical  Killian  operation.  I 
asked  Dr.  C.  G.  Coakley  to  see  the  case  with  me.  He  con- 
firmed the  diagnosis  and  agreed  that  a  radical  operation 
offered  the  best  solution  of  the  case;  suggesting,  however, 
that  we  delay  operation  to  obtain  a  radiograph  of  patient's 
head.  Dr.  Caldwell  made  the  exposure  on  the  afternoon  of 
October  13th,  and  on  the  morning  of  the  14th  delivered  an 
excellent  negative,  which  showed  cloudiness  of  both  frontal 
and  ethmoidal  regions ;  greater  cloudiness  showing  on  the 
right  side.  A  complete  Killian  operation  was  done  in  the 
afternoon.  I  was  much  surprised  to  find  in  the  frontal  sinus 
no  pus,  polypi  or  granulations.  The  lining  membrane  was, 
however,  very  thick  from  congestion  as  was  the  membrane 
lining  the  ethmoidal  and  sphenoidal  cavities.  Bleeding  was 
very  profuse,  and  although  there  may  have  been  at  some 
point  a  diseased  cell  or  pus,  I  was  not  able  to  recognize  it. 
Recovery  from  operation  was  uneventful,  except  for  condition 
about  the  eye.  Immediately  the  pain  disappeared,  and  the 
exophthalmus  was  reduced  and  continued  steadily  to  im- 
prove: but  there  developed  a  marked  chemosis  of  the  lower 
lid.  Sixteen  days  after  the  operation,  the  chemosis  persist- 
ing, I  asked  Dr.  Egbart  LeFevre  to  see  the  case.  He  gave 
as  his  opinion  that  we  had  been  dealing  with  a  thrombosis  of 
the  cavernous  sinus,  and  said,  further,  that  he  believed  that 
the  operation  had  been  of  the  greatest  benefit,  as  by  reducing 
the  edema  about  the  tissues  of  the  eye  by  the  extensive  bleed- 
ing we  had  probably  saved  the  sight  of  the  eye  if  not  the  life 
of  the  patient.  To  reduce  the  coagulability  of  the  blood  as  well 
as  to  break  up  any  existing  thrombus  or  clot,  large  doses  of 
lemonade  were  ordered.  A  slightly  astringent  wash  and  light 
pressure  were  applied  to  the  eye.  Improvement  in  the  chemo- 
sis was  immediate  and  steady,  and  patient  was  considered  well 
on  November  12th.  Her  nurse  left  her  on  November  14th, 
and  I  find  this  entrance  on  her  chart,  "Patient  in  A  No.  1 
condition.'' 

Thrombophlebitis  is  of  traumatic  or  septic  origin.  In  the 
region  under  discussion  thrombophlebitis  from  traumatism 
may  be  ruled  out.  Herbert  Parsons*  says:  "Thrombosis  of 
the  cavernous  sinus    mav  arise    from     extension    from    the 


788  LEWIS   A.    COFFIN. 

ophthalmic  vein,  the  source  of  infection  being  wounds  or 
septic  infection  of  the  skin,  etc.,  or  from  the  ear,  nose,  and 
accessory  sinuses,  pharynx,  tonsils,  etc.,  or  as  a  metastasis  in 
infectious  diseases  or  septic  conditions." 

Thrombophlebitis  is  a  progressive  and  cumulative  disease, 
as  long  as  the  source  of  infection  persists;  but  the  source  re- 
moved, the  disease  is  marked  by  retrogression  and  self-limi- 
tation. The  last  holds  good,  of  course,  only  when  the  source 
of  infection  has  been  removed  before  the  disease  has  pro- 
gressed to  a  point  beyond  repair. 

H.  Siguard^  says  the  prognosis  of  thrombophlebitis  is 
very  gloomy,  and  he  is  inclined  to  believe  with  Parker  that 
thrombophlebitis  of  the  cavernous  sinus  is  equivalent  to  a 
death  warrant.  He  cites  seven  cases,  however,  in  which 
recovery  from  a  condition  diagnosed  as  thrombosis  of  the 
cavernous  sinus  followed  operation  on  and  about  the  mastoid. 

Iti  my  own  case  it  is  probable  that  the  source  of  infection 
was  in  some  one  of  the  accessory  sinuses  of  the  nose,  that  by 
the  operation  the  source  of  infection  was  removed.  -Much 
of  the  edema  and  pressure  were  removed  immediately  by  the 
local  blood-letting.  Liquefaction  of  the  clot  and  a  re-estab- 
lishment of  circulation  through  the  sinus  was  probably  has- 
tened by  the  administration  of  the  lemon  juice.  This  ques- 
tion then  presents  itself:  given  a  case  of  thrombosis  of  the 
cavernous  sinus  in  which  no  trouble  can  be  found  about  the 
ear  or  elsewhere,  which  may  be  considered  as  the  septic  focus, 
would  we  be  justified  in  doing  a  radical  Killian  operation  in 
the  hopes  that  the  septic  origin  might  be  in  some  of  the  acces- 
sory sinuses  of  the  nose  ?     I  believe  we  would. 

(b)  teratoma  of  the  soft  palate. 

In  the  latter  part  of  October,  1908,  Mrs.  H.  R.  consulted 
me  on  account  of  a  tickling  in  her  throat  and  a  constant  desire 
to  cough  on  lying  down. 

Mrs.  R.  is  a  lady  ^  years  of  age,  very  large,  of  a  nervous 
temperament,  and  has  very  large  varicose  veins  about  the  sides 
and  at  the  base  of  the  tongue.  For  years  she  has  had  what 
she  calls  strangling  spells,  the  tendency  to  which  has  been 
well  controlled  by  cathartics  and  nitroglycerin.  When  told 
of  the  tickling  and  cough  I,  not  being  in  a  condition  at  the 
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time  to  examine  the  throat  thoroughly,  thought  probably  it 
was  caused  by  the  varicose  condition  at  the  base  of  the  tongue 
and  prescribed  accordingly.  About  ten  days  later,  on  the 
phone,  I  was  told  her  condition  was  no  better.  The  patient 
was  asked  to  come  to  my  office.  With  a  small  mirror,  in  the 
back  of  the  throat  I  discovered  what  seemed  a  small  tumor 
lying  just  behind  and  above  the  uvula,  and  of  the  shape  of  the 
uvula.  Hooking  the  velum  forward  and  up  with  the  mirror, 
a  tumor  as  large  as  my  thumb  hung  free  in  the  pharynx.  I 
asked  Dr.  Jonathan  Wright  to  see  the  growth  in  situ.  Dr. 
Wright  and  myself  both  thought  it  to  be  a  simple  papilloma- 
tous growth.  I  snared  off  what  I  could  of  the  growth  through 
the  mouth  and  gave  it  to  Dr.  -Wright  for  microscopic  study. 
I  lis  report  was  as  follows:  "This  specimen  is  apparently 
primarily  a  teratoma ;  cells  included  in  the  tissue  probably 
from  embryonic  life.  They  are  apparently  branchiogenetic 
cells.  Unfortunately  there  are  areas  where  the  endothelium 
of  the  blood  vessels  is  so  infiltrating  the  tissue  as  to  leave 
little  doubt  in  my  mind  that  we  have  here  an  endotheliomatous 
j^^rowth  of  serious  import.  The  surface  epithelium  is  hyper- 
plastic, assuming  the  form  of  papilloma.  Dr.  Wright  asked 
me  to  submit  the  slides  to  others  for  an  opinion.  Dr.  Hoden- 
pyl,  of  Columbia  University,  reports  as  follows : 

"At  your  request,  I  have  carefully  examined  two  microscopic 
slides  of  a  growth  taken  from  the  soft  palate  of  Mf^.  IT.  F.  R.. 
and  have  the  following  report  to  make: 

The  tissue  consists  partly  of  a  new  growth  and  partly  of 
the  underlying  normal  tissue.  This  latter  consists  of  mucous 
-!an<l-.  a  loose  stroma  with  blood  vessels,  etc.  The  growth 
itsdt  consists  of  two  parts.  The  major  portion  is  composed 
of  intercommunicating  strands  of  squamous  epithelium  ar- 
ranged in  such  a  manner  as  to  resemble  a  papilloma.  On 
either  border  the  growth  is  of  different  character.  Here  and 
originating  in  the  columnar  epithelium  the  growth  is  dis- 
tinctly glandular  in  type.  It  gradually  becomes  atypical  (i.  e., 
bordering  on  carcinoma),  and  finallv  becomes  merecd  into 
the  papilloma. 

The  growth  is  infiltrated  with  a  moderate  number  of 
leucocytes^  and  careful  research  reveals  but  a  very  few 
leucocytes. 

I  should  regard  the  growth  as  a  papillary  adenocarcinoma. 
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and  I  think  it  took  its  origin  just  at  the  junction  of  squamous 
and  columnar  epithelium.  From  the  specimen  I  gain  the 
impression  that  the  growth  is  not  very  malignant,  at  least, 
some  of  the  signs  denoting  malignancy  are  wanting.  Not 
knowing  the  history  of  the  patient,  I  am  unable  to  speak 
definitely  upon  this  point.  However,  I  would  suggest  the 
advisability  of  removing  any  remaining  traces  of  the  growth 
if  there  be  such.     Yours  sincerely,        Eugene  HodEnpyl.'' 

In  accordance  with  the  advice  of  Drs.  Wright  and  Hodenpyl, 
I  operated  for  the  removal  of  the  base  of  this  tumor,  which 
was  situated  in  the  median  line  just  posterior  to  the  septum,  in 
the  following  manner: 

Under  cocain  anesthesia  a  transverse  incision  from  molar 
to  molar  was  made  through  the  tissues  of  the  hard  palate  in  a 
line  parallel  to  and  just  anterior  to  its  junction  with  the  soft 
palate.  The  posterior  flap  thus  made  was  dissected  back 
until  free  of  the  hard  palate,  when  the  incision  was  carried 
through  the  soft  palate  into  the  nasal  pharynx.  The  soft  pal- 
ate was  then  separated  into  two  layers ;  the  posterior  contain- 
ing the  growth  was  cut  out  as  near  the  Eustachian  tubes  as 
possible.  The  transverse  incision  was  stitched  up  and  healed 
by  primary  union,  except  for  a  small  slough  in  the  center. 
The  opening  thus  caused  was  completely  filled  by  granulation 
and  contraction  in  about  one  month.  Bleeding  during  the 
operation  was  practically  nil.  Dr.  Wright  has  given  much 
study  to  this  growth  and  has  made  it  subject  of  many  consul- 
tations, and  sends  me  the  following  report  for  this  paper : 

"In  going  over  the  reports  of  the  case  of  Mrs.  R. — which 
we  made  you  from  the  laboratory  without  a  view  to  their 
being  incorporated  in  a  report  for  publication — in  looking 
over  the  sections  and  iii  considering  the  various  expressions 
of  opinion  as  to  the  tumor  by  competent  histologists  to  whom 
the  sections  were  submitted,  there  is  so  much  conflicting  evi- 
dence that  I  am  unable  to  say  more  than  that  it  was  regarded 
as  an  epithelial  growth  of  a  malignant  nature.  I  was  inclined 
at  first  sight  of  the  piece  removed  for  microscopic  examina- 
tion to  think  it  a  teratoma  of  branchiogenetic  origin,  with 
evidences  of  malignant  potentialities  of  a  feeble  character  in 
certain  cells,  some  of  which  were  of  endothelial  appearance 
and  some  of  an  epithelial  nature.  On  examining  the  whole 
tumor,  there  can  be  no    doubt    that  the  fimbriated  extremitv 
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from  which  \\r  >  ii  inspection  in  the  mirror  made  the  diagnosis 
of  a  beniji^i  papilloma  presented  the  structure  microscopically 
which  warranted  it,  but  deeper  down,  closer  to  the  base,  were 
various  appearances  of  graver  import  which,  when  revealed 
by  the  microscope,  justified  the  operative  course  pursued. 

F'rankly,  I  do  not  know  what  name  to  give  the  growth, 
and  a  minute  and  exhaustive  description  of  the  objective 
appearances  would  extend  this  report  beyond  the  limits  suit- 
able for  your  purpose.  Jonathan  Wright." 

The  soft  palate  seems  to  be  a  favorite  field  for  the  develop- 
ment of  trouble-making  tumors — trouble  for  the  pathologist 
as  well  as  the  possessor. 

They  are  often  diagnosed  as  mixed  tumors,  but  in  several 
instances  have  been  classed  as  teratoma.  Serapin',  in  dis- 
cussing these  tumors,  says: 

1.  The  mixed  tumors  of  the  palate  form  a  group  by  them- 
selves from  the  pathologic,  anatomic,  and  chemic  point  of 
view. 

_  They  have  a  common  origin  with  teratomata  and 
teratoid  tumors. 

3.  From  a  clinical  point  of  view  they  are  benign  in  char- 
acter, easv  to  enucleate,  and  not  inclined  to  recurrence. 

4.  Garel*  has  reported  a  teratoma  of  the  soft  palate. 
Fullerton.  R..^  has  reported  a  teratoma  arising  from  the  right 
tonsillar  region. 

So  far  as  I  have  been  able  to  look  the  matter  up,  mixed 
tuiii'  T-  (  f  this  region  have  been  reported  by  the  following  men : 
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LII. 

SOMli  RECENT  CASES  OF  XASAL  SARCOMA.    SUB- 
MITTED AS  A  COROLLARY  TO  A  FORMER 
PAPER  UPON  THE  SAME  SUBJEC1\* 

By  J.  Price-Brown,  M.  D., 

Toronto. 

It  is  acknowledged  that  in  our  professional  life  we  should 
hold  no  secrets  in  the  treatment  of  disease.  Every  method 
should  be  as  open  as  the  day.  And  if  after  long  experience  we 
have  found  faith  in  one  method  above  all  others,  by  which 
valuable  lives  have  been  sAved,  no  matter  how  long  and  tedious 
may  have  been  the  path  of  the  finding,  it  becomes  our  duty  to 
proclaim  it  to  others ;  and  to  continue  to  proclaim  it  until  our 
confreres  not  only  give  us  a  patient  hearing  but  also  grant 
to  the  method  a  reasonable  examination. 

Six  years  ago  I  reported  to  this  Association  three  cases 
of  nasal  sarcoma.  All  of  them  had  exhibited  the  usual  clas- 
sical symptoms ;  continued  obstructive  growth,  repeated  hemor- 
rhages, etc.  All  had  been  previously  operated  upon.  All  had 
been  of  long  standing ;  and  pathologic  examinations  of  sections 
taken  from  each  individual  case  verified  each  diagnosis.  Two 
were  reported  at  that  time  to  be  cured ;  one  was  still  under 
treatment. 

Four  years  ago  I  submitted  a  further  report  upon  the  last 
of  the  three.  At  that  time  it  still  required,  occasionally,  oper- 
ative treatment  at  the  basic  spot,  at  the  juncture  of  the  pos- 
terior naris  with  the  vault. 

This  necessity  is  now  over,  and  two  and  a  quarter  years 
have  elapsed  since  the  last  cauterization  was  made. 

To-day  all  three  men  are  perfectly  well,  following  their 
usual  vocations  as  bread  winners  for  themselves  and  families. 
It  is  fourteen  years  since  the  first  was  last  operated  on ;  seven 
vears  the  second,  and  over  two  vcars  the  third. 


•Read  at  the  annual  meeting  of  the  American  Laryngologlcal 
Association  In  Boston.  June,  1909. 
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Case  4.  In  the  December  issue  of  the  Annals  of  Otology 
for  1906  I  reported  my  next  case,  of  which  I  offer  a  brief 
note.  The  patient  was  a  butcher,  aged  58.  His  father  had  died 
of  cancer  of  the  stomach  at  the  age  of  72.  On  examination 
I  found  the  left  nasal  passage  from  .the  anterior  to  the  poste- 
rior naris  filled  with  a  dark,  dense  growth,  which  bled  on 
being  touched.  After  removing  a  section  with  a  knife,  micro- 
scopic examination  by  a  pathologist  proved  it  to  be  round- 
celled  sarcoma.  The  treatment  was  on  similar  lines  to  that 
reported  in  the  previous  cases.  In  two  weeks  the  growth 
was,  seemingly,  entirely  removed,  and  the  nasal  passage  cleared 
of  obstruction.  The  growth  in  this  case  was  from  the  outer 
wall,  the  middle  and  inferior  turbinals  being  involved  and 
softened.  The  electrocautery  operations  numbered  seven  or 
eight,  being  done  at  intervals  of  one  or  two  days.  At  the 
expiration  of  the  time  mentioned  there  was  complete  restora- 
tion of  normal  breathing  through  that  nostril.  His  tempera- 
ture when  he  first  presented  himself  was  99  2-5,  and  it  con- 
tinued more  or  less  elevated  throughout  the  treatment,  run- 
ning between  99  and  102  degrees.  As  the  operative  treatment 
drew  to  a  close  septic  symptorns  developed.  He  lingered  about 
two  months  and  then  succumbed  to  them.  He  died,  I  believe, 
from  the  absorption  of  toxins  from  the  site  of  the  original 
tumor.  There  was,  however,  no  return  of  the  sarcoma,  nor 
of  inflammatory  vegetations ;  and  both  the  patient  and  his 
friends  were  spared  the  horrible  and  unsightly  disfigurement 
and  distress  which  usually  attends  death  from  this  disease. 

Taking  this  as  one  fatal  case  out  of  four,  75%  of  recov- 
eries have  been  the  result  of  the  electrocautery  method  of 
treatment,  which  was  adopted  in  all  of  these  cases — a  fairly 
good  showing,  when  we  consider  the  far  smaller  percentage 
of  recoveries  which  have  followed  the  usual  surgical  methods 
of  operation. 

More  than  two  years  elapsed.  Then,  on  April  1st,  1909,  Dr. 
Kerr,  of  Toronto,  referred : 

Case  5.  Mr.  C.  C,  age  35.  His  general  health  had  been 
good,  also  his  family  history.  He  was  a  bachelor,  and  a  weaver 
by  trade.  For  several  months  there  had  been  gradually  increas- 
ing stenosis  of  the  left  nasal  passage,  an'd  for  the  past  few 
weeks  complete  occlusion,  affecting  even  the  right  side.  Taste 
and  smell  were  both  gone  and  the  voice  had  a  thick,  nasal 
twang. 
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Examination. — Left  nasal  passage  packed  with  a  red, 
fleshy  grow-th,  which  bled  on  being  touched.  On  applying 
cocain  and  adrenalin,  the  tumor  was  found  to  be  widely 
sessile  and  attached  chiefly  to  the  triangular  cartilage  of  the 
septum.  It  e.xtended  to,  but  not  into,  the  nasopharyn.x,  A 
segment  was  at  once  removed  .by  knife  and  submitted  for  patho- 
logic examination.  Drs.  Carveth  and  Davis  gave  the  follow- 
ing report: 

"The  specimen  is  for  the  most  part  composed  of  small, 
round  cells  with  deeply  staining,  round  nuclei  and  but  little 
cytoplasm.  There  is  a  small  amount  of  interstitial  reticulum. 
There  are  many  blood  vessels  with  undeveloped  walls,  some 
showing  only  the  endothelial  lining,  and  in  some  cases  they 
seem  to  be  blood  spaces  rather  than  vessels.  The  microscopic 
examination,  together  with  the  clinical  history,  incline  us  to 
believe  that  the  growth  is  a  small,  round-celled  sarcoma." 

Electrocautery  operations  were  repeated  almost  daily  for 
a  period  of  two  weeks,  the  sloughs  presented  being  a  portion 
of  what  was  taken  away  during  that  period.  By  the  time  that 
the  growth  was  fully  removed  the  nasal  passage  was  quite 
free  and  breathing  had  become  normal  again.  For  the  six 
succeedings  weeks  he  has  been  under  observation.  The  sense 
of  smell  has  returned,  and  for  more  than  a  month  he  has  been 
doing  his  regular  work.  There  is  no  indication  of  the  rede- 
velopment of  the  sarcoma. 

Case  6.  April  9th,  Mr.  W.  S..  age  20,  was  referred  by  Dr. 
Nicol,  of  Cookstown.  For  more  than  two  years  he  had  suf- 
fered from  a  constantly  increasing  growth  in  the  right  nasal 
passage.  For  the  whole  of  this  period  he  had  lost  the  sense 
of  taste  and  smell.  Nine  months  ago  the  stenosis  had  become 
very  severe,  and,  being  referred  to  a  surgeon,  segments  had 
been  removed,  by  one  means  or  another,  from  then  until  now 
— each  one  being  attended  by  excessive  hemorrhage.  As  the 
tumor  continued  to  increase  in  size,  he  was  finally  brought  by 
his  family  physician  to  the  city  and  placed  in  the  Toronto 
Western  Hospital  under  my  care. 

I  found  complete  occlusion  of  the  right  nasal  passage  by 
a  red,  inflamed  mass,  which  extended  from  the  anterior  naris 
backward  into  the  postnasal  space.  There  it  assumed  a  globu- 
lar form  and  seemed  to  be  attached  to  the  right  summit  of 
the  septum.     It  bore  no  resemblance  either  in  attachment  or 
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appearance  to  adenoid  tissue.  The  slightest  touch  caused 
bleeding ;  yet,  notwithstanding  this  fact,  the  hardness  within 
the  nasal  cavity  was  so  dense  that,  on  first  examination,  I 
considered  the  obstruction  to  be  partly  due  to  a  cartilaginous 
and  bony  ridge  of  the  septum ;  which,  after  a  free  application 
of  cocain  and  adrenalin,  I  attempted  to  remove  with  a  saw. 
But  the  instrument  met  with  neither  bony  nor  cartilaginous 
resistance.  It  simply  removed  a  mass  of  tissue  which,  upon 
pathologic  examination,  proved  to  be  a  portion  of  an  angio- 
sarcoma, as  verified  by  Drs.  Davis  and  Carveth,  as  follows : 

"Examination  of  specimen  from  nostril.  We  find  that  this 
is  an  angiosarcoma,  composed  of  small,  round  cells  in  a 
fibrous  reticulum,  having  in  it  large  and  numerous  blood 
vessels  with  thin  walls.  Myoxmatous  degeneration  is  found  in 
places." 

The  bleeding  was  excessive  and  nasal  packing  had  to  be 
resorted  to. 

On  the  11th  the  tampons  were  removed,  and  electro- 
cautery operations  were  done  on  the  12th,  13th,  14th  and  15th 
of  April. 

On  the  afternoon  of  the  15th  he  had  a  severe  rigor,  and 
in  the  evening,  when  sleeping,  had  a  large,  involuntary  move- 
ment of  the  bowels.  Nasal  operations  were  consequently  sus- 
pended. 

On  the  18th  the  patient  awoke  in  the  morning  with  agon- 
izing pain  around  the  left  ankle,  on  the  side  opposite  to  that 
of  the  sarcoma.  This  was  followed  by  swelling.  The  treat- 
ment at  first  was  by  fomentations  and  subsequently  by  poul- 
tices ;  but  the  leg  was  not  opened  until  May  3rd,  when  a  large 
amount  of  streptococcal  pus  was  evacuated.  Several  days 
later  a  smaller  abscess  was  operated  on  on  the  opposite  side 
of  the  foot.    Since  then  the  leg  has  completely  healed. 

To  return  to  the  sarcoma.  On  the  19th,  the  day  after  the 
chill,  the  nose  was  cauterized,  but  not  again  until  the  29th, 
after  which  the  cautery  operations  were  repeated  talmost 
daily  until  May  17th,  the  rule  being  to  cleanse  the  nasal  cav- 
ity and  anesthetize  it  with  cocain  and  adrenalin,  and  then  to 
cauterize  as  much  of  the  growth  as  was  deemed  advisable 
each  morning,  and  to  follow  this  by  an  evening  dressing. 

By  this  time  the  nasal  cavity  was  tolerably  free  from  the 
:growth  all  the  way  back  to  the  nasopharynx.     So,  on  May 
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18th,  chloroform  was  administered,  and  a  large  portion  of  the 
nasopharyngeal  portion  of  the  tumor  removed  by  means  of 
a  modified  Lowenburg's  forceps,  and  as  the  growth  had  been 
fissured  in  several  places  by  the  intranasal  operations,  this 
lessened  the  hemorrhage.  The  attachment  was  to  the  ante- 
rior part  of  the  roof  of  the  nasopharynx,  to  the  septum,  and 
also  to  the  outer  wall  and  the  upper  side  of  the  soft  palate. 

Subsequently  (I  operated  almost  daily  with  the  electiro- 
cj^utery  upon  the  fragments  of  the  growth  still  remaining 
and  upon  the  base  of  the  nasopharyngeal  pedicle.  This  could 
all  be  done  by  means  of  a  strong  light  through  the  nasal  cavity. 
These  operations  were  continued  until  last  Saturday,  when 
the  treatment  was  almost  complete. 

The  nose  is  free,  and  practically  all  that  remains  of  the 
tumor  are  a  few  disintegrating  sloughs,  which  will  soon  cease 
to  form.  In  this  case,  too,  the  sense  of  smell  has  returned. 
Still  when  I  return  T  may  find  a  few  minor  cauterizations 
necessary. 

Case  6.  On  April  lith,  1909,  Mr.  S.  W.,  age  18,  was 
referred  to  me  by  Dr.  W.  M.  Brown,  of  Neustadt.  The  his- 
tory in  some  respects  was  more  severe  than  in  the  last  men- 
tioned case.  For  several  years  the  left  nasal  cavity  had  been 
filled  with  a  similar  growth,  extending  into  the  nasopharynx, 
where  it  assumed  a  much  larger  size  than  in  the  case  of  Mr. 
S.  During  the  last  two  years  he  had  undergone  very  many 
operations  by  snare  and  forceps  and  cautery,  each  being 
attended  by  abundant  hemorrhage. 

On  examination,  I  found  nasal  breathing  on  either  side 
impossible.  The  left  passage  was  filled  by  the  growth  swell- 
ing out  in  a  roundish  form  to  within  half  an  inch  of  the  nos- 
tril. The  right  side,  while  narrowed  by  the  pressure  from 
the  oi)posite  chamber,  was  filled  with  pus.  In  the  post- 
pharynx  was  a  large,  globular  mass,  completely  filling  it.  He 
was  at  once  placed  in  the  Western  Hospital. 

I  need  not  detail  the  treatment  in  this  case,  as  it  was  on 
similar  lines  to  the  preceding  one,  which  resembled  the 
method  practiced  in  all  the  cases  I  have  reported. 

In  this,  however,  there  was  no  preliminary  operation  of 
any  kind  to  secure  a  section  for  pathologic  examination.  That 
was  deferred  until  later,  the  daily  cautery  operations  being 
commenced  at  once.  As  the  main  object  was  to  reduce  the  size 
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of  the  tumor  as  speedily  and  as  safely  as  possible,  the  attacks 
were  made  on  the  central  part,  leaving  the  shrinkage  shell 
as  a  protector  to  the  normal  tissues.  Consequently,  although 
the  sittings  were  long  and  tedious  to  the  operator^  they  pro- 
duced little  pain  to  the  patient.  Little  by  little  the  heart  was 
eaten  out  of  the  nasal  portion  of  the  tumor  and  the  naso- 
pharynx was  reached.  In  the  meantime  I  had  discovered  that 
the  attachment  was  to  the  middle  turbinal  and  upper  posterior 
end  of  the  septum  and  nasopharynx ;  and,  like  the  forrrier 
case,  there  was  also  an  adhesion  to  the  soft  palate.  Many 
sloughs  were  taken  away  during  the  first  month  of  treatment, 
and  the  nasal  cavity  became  quite  free.  Still,  breathing 
through  the  nose  was  quite  impossible,  owing  to  the  presence 
of  the  postnasal  section  of  the  growth,  although  several 
cautery  cuts  into    it  through  the  nasal  passage  had  been  made. 

On  the  thirty-first  day  of  tre'atment  chloroform  was  admin- 
istered, and  the  body  of  the  tumor  removed,  post-nasally,  with 
cutting  forceps.  The  bleeding  was  severe,  much  more  so  than 
in  the  previous  case  just  reported,  and  post-nasal  packing  had 
to  be  done.  Two  days  later  this  was  removed,  when  I  dis- 
covered one  piece  of  tumor  still  attached  to  the  post-pharyn- 
geal  wall,  low  down  and  immediately  behind  the  left  posterior 
pillar.  It  presented  the  appearance  of  a  hard,  misplaced 
uvula.  Another  segment  occupied  the  posterior  part  of  the 
nasal  cavity  and  was  attached  to  the  middle  turbinal  and  the 
summit  of  the  septum.  These  were  both  removed  by  electro- 
cautery. Since  then  many  other  spots  have  required  to  be 
burned  in  the  nose  and  post-nasal  space,  but  all  were  done 
directly  through  the  nasal  cavity. 

During  the  last  week  the  improvement  in  every  way  has 
been  very  marked.  There  are  now  no  vegetations  of  the 
growth  to  be  seen  anywhere,  only  sloughing  spots  from  recent 
burnings,  which  are  removed  daily.  Nasal  respiration  is  per- 
fectly free.  The  vault  is  open  to  the  fullest  examination.  The 
affected  nostril  is  much  wider  than  the  other  one  all  the  way 
through,  and  the  posterior  chaona  at  least  three  times  the 
size  of  its  corresponding  fellow.  The  sense  of  smell,  entirely 
absent  for  more  than  a  year,  has  likewise  returned.  A  notice- 
able feature,  particularly  marked  in  this  case,  is  the  ease  with 
which  any  recrudescence  of  the  disease  could  be  attacked 
again  per  vias  naturales. 
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In  one  respect  the  pathologic  examination  in  this  case  dif- 
fered from  the  preceding  two.  The  section  taken  was  from 
the  center  of  the  mass  removed  in  the  major  operation  from 
the  nasopharynx.     The  report  is  here  appended: 

1  iiavi  examined  the  specimen  of  tissue  from  the  naso- 
pharynx, and  consider  the  condition  to  be  one  of  myxosar- 
coma. Tile  my.xomatous  tissue,  forming  a  greater  part  of  the 
growth,  is  exceedingly  vascular,  the  vessels  as  a  rule  having 
poorly  developed  walls,  and  in  different  areas  of  the  growth 
there  are  masses  of  small,  round  cells,  the  individual  cells 
being  separated  by  very  scanty  stroma,  which  in  places  con- 
tains thin-walled  blood  vessels.  The  condition  I  believe  is  one 
of  sarcomatous  transformation  of  a  myxomatous  tissue. 
Yours  faithfully, 

(Signed)     H.  B.  Anderson, 
Assoc.  Prof.  Clin.  Med.,  Univ.  of  Toronto." 

In  reviewing  these  cases,  it  may  be  noted  that  the  whole 
seven  cases  occurred  in  males ;  that  the  ages  were,  respectively, 
18,  20,  21,  21,  35,  50,  58;  and  that  two  of  them  occurred  in 
the  right  nasal  passage,  and  five  in  the  left.  Three  out  bf  the 
seven  have  permanently  recovered,  one  died,  the  fifth  had  no 
return  six  weeks  after  healing :  and  in  the  last  two  the 
growths  have  been  removed,  the  patients  being  still  under 
treatment.   They  were  all  private  patients. 

In  view  of  these  facts,  I  think  I  am  entitled  to  present  this 
subject  in  the  light  of  research  work,  not  in  pathology,  but 
in  operative  treatment ;  and,  in  doing  so,  there  are  several 
points  I  would  like  to  touch  upon,  basing  them  upon  the  his- 
tory of  these  cases,  with  the  fourteen  years'  experience  which 
they  have  aflforded ,  and  the  fact  that  the  process  and  results 
have  made  me  a  stronger  advocate  of  the  treatment  here  out- 
lined than  ever. 

1.  In  sarcoma  of  the  nose  the  usual  site  of  origin  is  in  the 
soft  tissues,  and  not  in  the  bony  framework  which  supports 
them. 

2.  That  the  origin  is  usually  in  the  firm  of  a  pedicle, 
which  rapidly  becomes  sessile. 

3.  That  as  the  sarcomatous  mass  enlarges  and  presses 
upon  the  surrounding  mucosa,  abrasions  take  place  that  are 
quickly  transformed  into  adhesions.  These  in  time  may 
become  almost  coextensive  with  the  disease  itself. 
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4.  These  adhesions  never  attain  the  vitality  and  virile 
power  possessed  by  the  pedicle.  Hence,  when  once  destroyed, 
they  are  not  likely  to  reform  again. 

5.  Recrudescence,  however;  may  take  place  in  the  region 
of  the  pedicle;  and,  in  view  of  this  contingency,  this  region 
should  be  kept  under  regular  observation  and  control. 

6.  Owing  to  the  fact  that  in  many  cases  of  nasal  sarcoma 
the  affected  cavity  becomes  entirely  filled  by  the  hemorrhagic 
growth,  that  its  adhesions  are  extensive  and  that  it  is  impos- 
sible at  the  time  of  examination  to  locate  them,  attempts  at 
intranasal  removal  by  the  ordinary  knife  are  inadvisable;  but 
that  gradual  and  systematic  dissection  out  by  the  cautery 
knife,  in  suitable  cases,  is  a  method  which  is  always  available 
and  should  be  encouraged. 


LIII. 

I'L'RULENT  OTITIS  MEDIA  OF  INFANCY  AND 
CHILDHOOD.* 

By  H.  O.  Reik,  M.  D., 

associate  in  ophthalmology  johns  hopkins  university, 

surgeon  in  the  baltimore  eye,  ear  and 

throat  hospital, 

Baltimore. 

In  selecting  this  topic  for  my  paper  I  was  influenced  more 
by  a  desire  for  information  than  the  hope  of  presenting  to  you 
anything  new  in  relation  to  the  subject.  From  both  reading 
and  observation  I  have  conceived  the  idea  that  some  mem- 
bers of  the  profession  seem  to  look  upon  suppurative  otitis 
media  occurring  in  children  as  a  different  disease  from  that 
bearing  the  same  name  in  adults.  Certainly  a  different  line 
of  treatment  is  often  recommended,  and  there  appears  to  be 
some  question  as  to  whether  the  affection  does  not  pursue  a 
difTerent  course  in  the  two  classe-s  of  patients.  I  am  led,  there- 
fore, to  ask  a  question — does  suppurative  otitis  media  occur- 
ring in  infancy  or  early  childhood  differ  at  all  from  that  dis- 
ease as  observed  in  adult  life,  and,  if  so,  in  what  respects?  As 
forming  a  basis  for  discussion,  I  shall  avail  myself  of  the 
privilege  of  suggesting  a  few  points  wherein  there  may  be 
grounds  for  supposing  that  the  disease  varies  in  some  way, 
either  as  to  its  course  of  procedure  or  the  response  to  treat- 
ment, and  I  trust  you  will  not  only  discuss  these,  but  add  to 
the  list  any  that  have  a  practical  bearing  upon  the  question. 

Purulent  otitis  media  is  an  infectious  disease,  dependent, 
in  the  main,  upon  the  action  of  the  pyogenic  microorgan- 
isms. We  cannot  suppose,  therefore,  that  there  is  any  differ- 
ence in  the  etiology  of  the  affection  in  the  two  classes  of 
patients,  at  least  in  so  far  as  the  active  agent  is  concerned. 


•Read  at  the  meeting  of  the  Southern  Section  Amer.  Laryngo- 
logical,  Rhinological  and  Otologlcal  Society,  Richmond.  Va..  Feb- 
ruary 14.  1909. 
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It  has  been  said  that  there  are  differences  in  the  tissues  upon 
which  the  germs  have  to  work,  that  the  younger,  more  nearly 
embryonic,  tissue  of  the  middle  ear  of  the  infant  is  more  sus- 
ceptible to  inflammation  and  possesses  less  resistant  power 
to  the  action  of  the  pathogenic  bacteria.  I  am  by  no  means 
sure  this  is  true ;  clinical  experience  does  not  furnish  very 
strong  support  to  the  theory.  That  children  are  more  sus- 
ceptible than  adults  to  middle  ear  inflammation  is  probably  quite 
true,  but  the  reason  for  this  more  likely  lies  in  the  factors 
that  predispose  to  infection  than  in  any  peculiarity  of  his- 
tologic development  of  the  tissues.  The  great  prevalence  of 
otitis  media  in  young  children  has  seemed  to  me  to  be  largely 
due  to  the  coexisting  very  great  prevalence  of  adenoids  and 
diseased  tonsils  at  that  period  of  life.  The  family  physician 
is  beginning  to  recognize  the  predisposing  relationship  of 
these  affections  to  middle  ear  inflammation,  but  I  sometimes 
wonder  if  even  the  otologist  fully  comprehends  the  intimate 
relationship  often  existing  between  nasopharyngitis,  adenoids 
and  tonsils  and  the  progress  and  persistence  of  the  middle  ear 
disease.  This  point,  bearing  upon  both  etiology  and  pathol- 
ogy, may  be  considered  one  of  the  most  pronounced  dif- 
ferences in  the  disease,  as  viewed  in  childhood  or  in  adult  life. 
The  etiologic  influence  we  all  teach,  but  do  we  always  pay  the 
proper  amount  of  attention  to  the  predisposing  factor  as  a 
part  of  the  aural  treatment?  Once  the  middle  ear  disease  has 
started  we  are  possibly  too  prone  to  devote  attention  princi- 
pally or  wholly  to  the  ear,  perhaps  entirely  ignoring  the  con- 
tinued existence  of  such  an  important  element  in  the  original 
cause  of  the  disease.  It  may  be  possible — in  many  instances 
it  certainly  is — to  heal  the  aural  affection  by  local  treatment, 
but  how  frequerftly  do  we  find  that  the  otitis  resists  all  treat- 
ment until  the  offending  tonsils  or  adenoids  have  been 
removed?  If  these  abnormal  pharyngeal  growths  can  occa- 
sion persistence  of  the  otitis  media,  and  if  chronicity  of  the 
tympanic  suppuration  favors  the  development  of  more 
serious  complications,  how  often  might  the  latter  conditions 
be  prevented  in  children  by  an  early  recognition  and  treatment 
of  the  causative  factor.  The  greater  prevalence  of  adenoids, 
especially  in  early  life  than  among  adults,  is  an  important 
difference  in  the  etiology  of  otitis  media  in  these  two  periods, 
and  that  adenoids  and  diseased  tonsils  may  play  an  important 
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part  in  the  pathologic  course  of  the  ear  disease  there  can  be 
little  doubt. 

This  fact  has  brought  about  a  discussion  as  to  whether  sur- 
gical treatment  of  the  nasopharyngeal  disease  should  be  in- 
stituted immediately,  as  an  essential  part  of  treatment  for  the 
aural  disease,  or  whether  it  should  be  delayed  until  the  acute 
evidence,  at  least,  of  the  otitis  has  passed  away.  So  many 
possibilities  enter  into  a  consideration  of  a  problem  of  this 
sort  that  it  is  exceedingly  difficult  to  give  an  answer  applica- 
ble to  all  conditions,  but,  as  a  general  proposition,  I  believe  it 
a  wise  rule  to  remove  adenoids  and  tonsils,  whenever  they  are 
found  in  connection  with  suppurative  otitis  media,  at  the 
earliest  possible  moment.  Furthermore,  I  believe  the  opera- 
tion should  be  a  most  thorough  and  complete  one,  for  any- 
thing less  than  perfect  ablation  of  the  hypertrophied  lymphoid 
tissue  is  fairly  sure  to  be  followed  by  a  recurrence  of  the 
growth  and  a  continuance  or  recurrence  of  the  otitis.  The 
day  for  tonsillotomies  and  partial  adenoidectomies  has  passed, 
and  only  a  skilled,  trained  operator  can  properly  perform  the 
modern  operation  of  tonsillectomy,  and  as  the  adenoid  opera- 
tion is  usually  required  and  can  be  performed  at  the  same 
time,  it  seems  to  me  this  organization  should  sound  a  note  of 
protest  against  the  attempted  performance  of  these  opera- 
tions by  the  family  physician  unless  he  has  adequately  pre- 
pared himself  for  the  task. 

While  considering  possible  differences  in  the  pathology  of 
otitis  media  at  different  stages  of  iife.  we  might  well  ask 
whether  the  disease  is  more  destructive  in  early  than  in  adult 
life  and  w^hether  complications  are  of  more  frequent  occur- 
rence. 

My  own  answer  to  this  query  would  unhesitatingly  be  in  the 
affirmative.  I  do  not  mean  that  we  see  more  cases  of  menin- 
gitis, sinus  thrombosis,  or  brain  abscess  among  children  than 
in  adults,  but  are  there  not  other  important  complications 
occurring  to  children  that  are  not  so  well  recognized?  It  is 
a  matter  of  common  observation  that  spontaneous  perfora- 
tion does  not  occur  so  early  nor  so  readily  in  children  as  in 
adults.  Some  have  supposed  that  the  tympanic  membrane  is 
thicker  or  more  resistant  in  the  young.  I  am  not  aware  of 
any  anatomic  proof  of  that  idea,  but  it  is  not  a  point  of  great 
practical  importance.  A  more  probable  explanation  of  the  non- 
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rupture  of  the  drumhead  is  that  it  is  not  subjected  to  the 
same  strain  as  in  the  case  of  the  adult ;  owing  to  the  greater 
patency  of  the  tympanopharyngeal  tube,  an  accumulating 
secretion  in  the  tympanum  will  force  an  exit  in  that  direction 
before  it  reaches  a  degree  of  tension  sufficient  to  effect  a 
break  in  the  membrane.  In  infants  and  young  children^  there- 
fore, we  probably  have  in  cases  of  suppurative  otitis  media 
a  more  or  less  constant  escape  of  infective  secretions  from 
the  tympanum  into  the  nasopharynx,  and  this  material  is 
swallowed,  into  the  gastrointestinal  tract,  or  by  way  of  the 
larynx  and  trachea  reaches  the  pulmonary  structures.  Aural 
examinations  are  not  a  common  procedure  in  the  day's  work 
of  the  average  physician,  and  the  diagnosis  of  otitis  media 
purulenta  is  not  made  by  inspection  of  the  tympanic  mem- 
brane, but,  as  a  rule,  by  the  flowing  of  pus  from  the  external 
auditory  meatus.  Now,  if  the  membrane  does  not  rupture  and 
pus  does  not  appear  in  the  canal  the  child  passes  through  a 
period  of  obscure  febrile  disease  until,  after  a  lapse  of  a  week 
or  ten  days,  the  condition  is  diagnosed  as  enteritis  or  broncho- 
pneumonia. Not  a  small  number  of  these  unfortunate  chil- 
dren die  of  the  secondary  disease,  or  a  general  septicemia, 
without  the  primary  affection  having  ever  been  suspected ; 
autopsy  records  show  a  surprisingly  large  number  of  such 
cases:.  Of  the  greater  (facility  with  which  purulent  otitis 
media  may  invade  the  cerebral  cavity  in  the  young,  because 
of  the  unclosed  petrosquamosal  suture  or  other  dehiscences 
in  the  bone,  we  need  hardly  speak.  It  is  an  obvious  fact  that 
complications  of  suppurative  otitis  media  occur  with  greater 
frequency  than  in  adults,  and  that,  therefore,  it  is  extremely 
important  that  the  primary  ear  disease  should  be  recognized 
at  the  earliest  possible  moment  and  proper  treatment  insti- 
tuted to  cure  the  local  disorder  or  prevent  its  spread. 

Are  there  any  differences  in  the  symptomatology  dependent 
upon  age?  I  have  already  mentioned  the  possible  delay  in  the 
appearance  of  otorrhea  due  to  the  tardiness  of  spontaneous 
rupture  of  the  tympanic  membrane.  The  fever  accompany- 
ing otitis  media  in  children  is  apt  to  be  of  a  higher  degree 
than  that  of  adults,  but  as  this  is  true  of  all  children's  disor- 
ders it  is  not  a  matter  of  special  clinical  value.  The  only  differ- 
mg  symptom  that  has  particularly  impressed  me  refers  to  the 
onset   of   complications,    really    to   the   onset   of   mastoiditis. 
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1  have  frequciuly  louiul  it  rather  difticuU  to  tlcterniine  whether 
a  chikl  was  developing  mastoiditis,  or,  having  shown  some 
evidence  of  this  involvement,  whether  the  mastoid -disease  was 
increasing.  Variations  in  the  subjective  symptoms  of  pain 
and  tenderness  cannot  be  accurately  gauged  in  children ; 
indeed,  it  is  often  difficult  to  determine  whether  tenderness 
actually  exists.  Blood  examinations  are  of  service,  of  course, 
in  such  cases,  but  there  is  one  objective  symptom— enlarge- 
ment of  the  posterior  cervical  glands.*  either  superficial  or 
deep — that  has  seemed  to  me  a  reliable  indication  of  mastoidal 
involvement.  I  am  inclined  to  the  opinion  that  these  glands 
are  usually  enlarged  in  young  children  suffering  with  mas- 
toiditis, and  that  their  palpable  presence  in  any  case  of  puru- 
lent otitis  media  of  infancy  demands  most  careful  considera- 
tion. If  the  glandular  swelling  persists  for  several  days,  and 
the  other  evidences  of  an  infection  are  not  abating,  a  mas- 
toidectomy had  better  be  performed. 

This  brings  us  to  the  consideration  of  treatment;  is  there 
any  difference  here  to  be  based  upon  the  age  of  the  patient? 
I  think  not.  except  that,  from  what  I  have  said  regarding  the 
gravity  of  the  disease  in  young  children,  as  compared  to 
adults,  there  is  greater  necessity  for  the  prompt  application 
of  the  generally  recognized  therapeutic  laws.  We  should 
endeavor  to  teach  the  family  physician  the  necessity  for  mak- 
ing aural  examinations  in  every  case  of  obscure  febrile  disease 
occurring  in  young  children,  and  that  he  errs  on  the  safe  side, 
if  at  all,  wfien  he  has  the  tympanum  opened  early.  A  clean 
incision  of  the  healthy  tympanic  membrane  does  no  harm, 
and  it  is  far  better  to  open  an  infected  tjTnpanum  one  day  too 
soon  than  one  hour  too  late.  It  is  not  safe  to  wait  for  spon- 
taneous rupture  of  the  membrane  in  a  case  of  acute  otitis  media. 
-Again,  when  there  are  symptoms  indicating  a  spread  of  the 
middle  ear  disease  to  the  mastoid  or  neighboring  structures 
an  operation  should  follow  with  the  slightest  delay.  We  are 
all  familiar  with  the  marvelous  recuperative  powers  of  chil- 
dren, and  have  observed  the  rapidity  with  which  they  respond 
to  proper  treatment :  here  is  a  marked  difference  in  their  favor 
that  should  be  taken  advantage  of.  for,  if  given  half  a  chance, 
they  make  record  recoveries. 

In  conclusion,  reverting  to  the  question  which  formed  the 
basis  of  this  paper — does  suppurative  otitis  media  occurring 
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in  infancy  or  early  childhood  differ  at  all  from  that  disease  as 
observed  in  adult  life,  and,  if  so,  in  what  respect? — I  would 
say: 

1.  There  are  no  fundamental  differences  in  the  disease  as 
seen  at  different  periods  of  life.  Suppurative  otitis  media  is 
a  distinctive  clinical  entity,  is  caused  by  any  one  of  a  certain 
group  of  pyogenic  microorganisms  and  progresses  according 
to  a  definite  pathologic  course. 

2.  Owing  to  the'  prevalence  of  abnormally  developed 
lymphoid  tissue  in  the  nasopharynx  of  young  children,  they 
are  more  susceptible  than  adults  to  aural  infections. 

3.  Because  of  certain  well  recognized  anatomic  differ- 
ences the  opportunity  for  extension  of  the  infection  to  other 
organs  and  structures  is  much  greater  in  children  than  in 
adults,  and  the  disease,  therefore,  becomes  one  Qf  more  serious 
consequence. 

4.  The  greater  gravity  of  the  affection  requires  that  the 
physician  should  be  more  alert  in  diagnosing  it  in  children 
during  the  earliest  stage  and  most  prompt  in  applying  the 
treatment  appropriate  to  the  stage  at  which  the  diagnosis  is 
made. 


LIV. 
OTOSCLEROSIS:  TREATMENT. 

liv  \\  .  Smuikk  Hryant.  a.  M..  M.  D., 
New  York. 

• 

III  18"'-',  while  the  author  was  connected  with  the  Massa- 
chusetts Charitable  Eye  and  Ear  Infirmary,  Dr.  E.  D.  Spear 
demonstrated  to  him  the  relation  between  what  was  then 
called  otitis  media  catarrhalis  insidiosa — now  called  otosclero- 
sis— and  the  nasopharynx,  and  showed  how  the  otosclerosis 
could  be  controlled  by  applications  made  to  this  part  of  the 
upper  air  tract.  The  object  in  view  in  these  cases  of  otoscle- 
rosis is  to  bring  the  mucosa  of  the  upper  air  tract  into 
as  normal  a  condition  as  possible,  and.  also,  by  iritating  the 
mucous  membrane,  to  cause  a  counterirritating  effect  on  the 
ear. 

For  the  counterirritant  the  author  uses  a  solution  of  nitrate 
of  silver  of  from  5  to  10  per  cent  strength,  or  a  saturated 
aqueous  solution  of  ammonio- ferric  sulphate,  taking  the  pre- 
caution not  to  push  the  effect  to  much  local  reaction.  The 
applications  are  made  through  the  inferior  nasal  fossae  to 
the  back  and  side  walls  of  the  nasopharyn.x.  At  first  the  treat- 
ment is  repeated  every  day.  for  three  to  seven  days,  then  at 
gradually  lengthening  intervals,  and  is  discontinued  when 
the  mucosa  and  ear  seeiti  to  have  ceased  improving.  Should 
the  exigencies  of  the  case  demand  it.  general  constitutional 
treatment,  and  local  ear  treatment,  such  as  inflation,  etc.. 
should  be  instituted,  in  addition  to  this  counterirritating 
measure.  The  beneficial  effects  of  the  treatment  are  soon 
apparent  in  the  improvement  in  the  hearing,  which  improve- 
ment generally  lasts  for  a  long  time. 

A  continuous  series  of  31  cases,  treated  accoiwiui;  o>  the 
method  outlined  above,  gave  the   following  results:    All  of 

I  these  cases  had  shortened  time  of  bone  conduction,  while  they 
had  relatively  increased  bone  conduction.  The  hearing  tests 
——■ 
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middle  ear  suppuration.  The  following  five  cases  are  suf- 
ficient as  examples  of  the  entire  series: 

Case  1.  Woman,  38  years  old.  Mother,  father  and  grand- 
father deaf.  Loud  various  tinnitus  and  deafness  commenced 
at  23  years  of  age.  Normal  tympanic  membranes  and  tubes ; 
manubria  malleorum  pink,  movable.  Watch  not  heard; 
Politzer  acoumeter — right  ear,  6  inches ;  left  ear,  1  inch ; 
high  tone  limit — both  ears — 21,000  S.  V.;  low  tone  limit — 
both  ears — 156  S.  V.  The  patient  received  two  treatments 
each  week  for  five  weeks.  These  treatments  consisted  of  gen- 
eral tonics  and  hygiene,  nasal  insufflations  of  powdered 
suprarenal  gland,  applications  of  solutions  of  AgNOg 
gr.  40  to  dr.  1  of  water  to  the  nasopharynx,  and  vibratory 
massage  about  the  ear. 

Results. — Hearing  much  improved,  tinnitus  relieved.  No 
congestion  of  manubria  malleorum.  Watch  not  heard.  Polit- 
zer acoumeter — right  ear,  48  inches;  left  ear,  5j^  inches; 
high  tone  limit — both  ears — 26,000  S.  V. ;  low  tone  limit,  26 
S.  V.  Improvement  maintained  while  under  observation  for 
four  years'. 

Case  2.  Man,  42  years  of  age.  Family  history  of  deaf- 
ness— ^great-uncle,  two  uncles,  and  one  aunt  out  of  seven,  four 
cousins,  deaf,  two  of  the  latter  deaf  only  when  old.  Deafness 
commenced  at  17  years  of  age;  occasional  tinnitus  and  ver- 
tigo. Normal  tympanic  membranes  and  tubes ;  mallei  pink 
and  movable ;  promontories  appear  pink  through  the  mem- 
branes. Watch  not  heard ;  Politzer  acoumeter — right  ear, 
5^  inches;  left  ear,  12  inches;  high  tone  limit — right  ear, 
30,000  S.  v.;  left  ear,  21,000  S.  V.;  low  tone  limit  consider- 
ably raised.  The  treatment  was  chiefly  directed  to  the  main- 
tenance of  hygiene,  and  to  the  insistence  upon  more  regular 
habits  and  less  stimulants.  Two  or  three  times  a  year  appli- 
cations were  made  to  the  nasopharynx  of  a  10  per  cent  solu- 
tion of  nitrate  of  silver  or  saturated  solution  of  ferric  alum. 
This  treatment  covered  a  period  of  four  years. 

Results. — Slightly  improved  hearing.  Relief  from  tinnitus 
and  vertigo.  No  congestion  of  mallei  and  promontories.  P. 
acoumeter — right  ear,  9  inches ;  left  ear,  24  inches ;  high  tone 
limit— right  ear.  31.000  S.  V. ;  left  ear,  28,000  S.  V.;  low  tone 
limit — right  ear.  128  S.  V.:  left  ear,  113  S.  V.  Improvement 
maintained  while  under  observation  during  seven  years. 
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Cxj^t  3.  Man,  43  years  old.  Paternal  grandfather  deaf. 
Deafness  began  at  25  years  of  age ;  various  tinnitus.  Tympanic 
membranes  and  tubes  normal.  Watch — right  ear,  4  inches; 
left  ear.  2  inches.  Treatment  consisted  in  nasal  insufflation 
of  suprarenal  glands  twice  a  week.  Once  or  twice  a  month 
applications  of  saturated  solution  of  ammonio-ferric  sulphate 
were  made  to  the  nasopharynx.  This  treatment  was  continued 
for  three  years. 

Results. — Hearing  much  improved  and  tinnitus  relieved. 
Xo  change  on  inspection.  Watch — right  ear,  36-inch  watch 
heard  10  feet ;  left  ear,  7  feet ;  high  tone  limit — left  ear,  49,000 
S.  V. :  right,  ear,  53,000  S.  V. ;  low  tone  limit,  28  S.  V.,  both 
ears.  Improvement  maintained  while  under  observation  for 
nine  months. 

Case  4.  Woman,  45  years  old.  Family  history  of  deafness. 
Deafness  commenced  at  33  years  of  age,  following  child- 
birth ;  tinnitus.  Normal  tympanic  membranes  and  tubes ; 
membranes  show  promontorial  blush ;  manubria  malleorum 
pink ;  mallei  movable.  Watch  not  heard  :  Politzer  acouraeter — 
right  ear.  1  inch  ;  left  ear,  1  ]4  inches ;  high  tone  limit — right 
ear.  15.650  S.  V.;  left  ear,  21,000  S.  V.;  low  limit  raised; 
Gelle  test  negative.  No  change  in  bone  conduction  on  com- 
pression of  air  in  external  meati.  Treatment  consisted  in 
nasal  insufflations  of  adrenal  gland  powder  twice  a  week  at 
first.  Later  the  treatment  was  given  every  two  or  three  weeks. 
Applications  of  supersaturated  solution  of  persulphate  of 
iron  above  the  lower  turbinates  were  made  at  first  twice  a 
week.  Treatments  were  later  given  every  two  weeks,  and 
were  continued  for  16  months. 

Results. — Hearing  and  tinnitus  improved.  No  congestion 
of  mallei  and  promontories.  Watch  not  heard:  Politzer  acou- 
meter — right  ear.  8  inches ;  left  ear,  6  inches ;  high  tone  limit 
—right  ear.  16.500  S.  V.;  left  ear,  22.400  S.  V.;  Gelle  test 
still  negative.  Improvement  maintained  while  under  obser- 
vation 15  months. 

C.\SE  5.  Man,  24  years  old.  Mother  and  brother  deaf.  Deaf- 
ness one  year  with  tinnitus.  Normal  tympanic  membranes  and 
tubes.  Treatment  consisted  of  nasal  insufflation  of  suprarenal 
gland  powder.  .Applications  were  made  to  the  nasopharynx 
with  nitrol  of  silver  solution  40  gr.  to  the  ounce.  The  treat- 
|ments  were  given  about  every  six  days  and  were  continued 
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for  two  months.  Watch  not  heard,  Politzer  acoumeter — 
right  ear,  12  inches;  left  ear,  not  heard. 

Results. — Hearing  much  improved  and  tinnitus  stopped. 
No  change  in  appearances.  Watch — right  ear,  6  inches;  left 
ear,  48  inches ;  Politzer  acoumeter — right  ear,  8  feet.  Im- 
provement maintained  while  under  observation  for  four  years. 

Conclusion. — Otosclerosis  is  amenable  to  treatment,  with 
the  expectation  that  in  most  cases  the  process  of  otosclerosis 
will  be  arrested  and  the  hearing  improved.  The  more  advanced 
the  case,  the  less  benefit  will  be  derived  from  treatment.  Very 
advanced  cases,  however,  can  be  benefited  to  a  degree. 


LV. 

riiRnvh'  iMRTT.ENT  OTITIS  MEDIA  IX  ADULTS* 

iiy  S.  MacCuen  Smith,  M.  D., 

Philadelphia. 

In  discussing  the  pathology  of  suppurative  otitis  media,  we 
have  two  processes  to  consider,  especially  in  relation  to  its 
subsequent  invasion  of  the  mastoid  cavity,  through  which  it 
passes,  and  the  changes  incident  thereto.  The  first  produces  a 
condition  of  malnutrition,  in  which  the  intercellular  structure 
is  destroyed,  finally  converting  the  several  spaces  into  one 
large  cavity.  A  continuation  of  this  process  of  absorption  by 
a  persistent  invasion  of  the  greedy  leukocytes  and  osteoclasts 
renders  the  cortex  exceedingly  thin,  resulting  in  erosive  per- 
foration. On  the  other  hand,  the  osteitis  may  terminate  in 
resolution,  or,  as  is  more  frequent,  in  osteosclerosis,  the  exu- 
date being  converted  first  into  fibrous  tissue,  which  gradually 
undergoes  ossification  and  becomes  dense  bone. 

The  second  form  presents  the  characteristics  incident  to 
hypernutrition.  which,  after  passing  through  various  abnor- 
mal histologic  changes,  produces  the  condition  known  as 
sclerosis  of  the  mastoid  cells,  condensing  osteitis,  or  hyper- 
ostosis of  the  same  process.  A  chronic  inflammation  of  the 
mucosa  lining  the  tympanic  cavity  and  antrum  produces  a 
secondary  hyperemia  of  these  structures,  enveloping  the 
pneumatic  cells,  which  in  turn  becomes  chronic,  and  this  in 
time,  owing'  to  an  increase  of  cellular  structure,  entirely  oblit- 
erates the  pneumatic  spaces,  eventually  producing  a  solid, 
eburnated  mastoid  process. 

This  condition,  having  its  origin  during  a  suppurative 
otitis  media,  may  continue  after  all  tympanic  discharge  has 
ceased.  Furthermore,  it  is  during  the  course  of  such  patho- 
logic changes  that  the  sinus  is  frequently  pushed  so  far  for- 
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ward  that  the  posterior  osseous  canal  becomes  the  anterior- 
wall  of  the  sinus,  the  antrum  is  partly  or  completely  obliterated, 
and  we  are  apt  to  find  the  tympanic  branch  of  the  facial  nerve 
in  an  abnormal  position,  the  changed  relations  rendering  the 
performance  of  a  mastoid  operation  most  difficult.  Pain  or 
neuralgia  in  the  vicinity  of  the  mastoid  may  also  be  attributed 
to  the  same  process,  and  should  make  us  more  mindful  of 
such  conditions,  even  though  the  ear  is  dry  and  has  not  been 
the  site  of  a  suppurative  lesion  for  some  time. 

I  wish  to  reiterate  the  fact  that  in  my  experience  a  chronic 
recurrent  suppurative  otitis  media  is  relatively  productive  of 
more  complications,  intracranial  and  otherwise,  than  the  con- 
tinuous variety.  The  danger  point  appears  to  be  during  the 
period  of  the  acute  exacerbation,  which  seems  to  be  produc- 
tive of  lighting  up  an  old  abscess  formation  or  a  chronic 
labyrinthine  disease,  both  of  which  nature  may  have  walled 
off  by  protective  coats,  thereby  causing  them  to  remain  latent 
until  aroused  to  action  as  the  result  of  an  acute  exacerbation. 

Gruber  defines  cholesteatoma  as  small,  degenerated  epithe- 
lial cells,  between  which  lie  cholesterin  crystals  and  other  fatty 
deposits.  If  we  are  to  adhere  strictly  to  the  composition  thus 
defined,  we  must  conclude  that  true  cholesteatomatous  masses 
are  not  so  common  as  some  would  have  us  believe.  In  any 
event,  we  are  all  familiar  with  the  great  frequency  with  which 
we  find  larger  or  smaller  masses  of  desquamated  epithelium 
within  both  the  tympanic  cavity  and  the  mastoid  process,  and 
furthermore,  we  have  learned  from  experience,  and  probably 
sad  experience,  that  this  formation  of  what  we  are  pleased 
to  call  cholesteatoma  is  the  result  of  a  chronic  suppurative 
otitis  media,  and,  moreover,  is  frequently  the  chief  etiologic 
factor  in  the  development  of  a  majority  of  the  serious  intra- 
cranial complications  that  we  are  called  upon  to  treat.  In 
other  words,  as  aurists  we  are  confronted  with  a  disease  of 
the  osseous  structure,  the  etiology  of  which,  in  consequence  of 
this  peculiar  formation,  is  unique  and  serves  to  distinguish  it 
from  diseases  of  bone  in  any  other  part  of  the  human  economy. 

Some  authors  properly  regard  this  subject  as  of  sufficient 
importance  to  be  treated  as  a  separate  disease,  and  yet  from 
the  fact  that  it  is  dependent  upon  an  otorrhea  for  its  existence, 
as  well  as  clincally  inseparable  from  the  same,  it  must  remain 
an  important  development  of  chronic  suppurative  otitis  media. 


I 


CHRONIC    I'URULENT  OTITIS  MEDIA  IN  ADULTS.  813 

\\  ithout  warning,  and  in  the  absence  of  symptoms,  this  for- 
mation slowly  develops  and  advances  until  accumulating 
coats,  one  ujwn  another,  assume  such  proportions  that  finally 
the  patient,  from  pressure  necrosis,  is  warned  that  the  temporal 
bone  is  the  site  of  a  grave  lesion. 

An  immediate  radical  operation  at  this  time  will,  in  all  prob- 
ability, eradicate  the  disease,  while  delay  will  favor  the  rapid 
development  of  some  serious  endocranial  complication,  the 
exact  nature  of  which  is  governed  by  the  location  of  the  mass 
and  the  direction  of  its  pressure  erosion.  The  symptoms 
resulting  therefrom  will  determine  the  route  which  surgical 
measures  for  relief  should  take. 

The  pathologic  changes  caused  by  a  chronic  suppurative 
otitis  media  necessarily  differ  from  those  resulting  from  the 
acute  disease,  and  usually  develop  from  heedless  neglect  of 
the  primary  lesion. 

During  the  acute  disease  the  mucosa  becomes  macerated 
and  peels  off,  exposing  the  unprotected  and  defenseless  osseous 
structure  to  the  ravages  of  the  various  microorganisms  pres- 
ent. By  this  process  is  ushered  in  the  grosser  pathologic 
changes,  which  mark  the  beginning  of  bone  erosion  and  all 
the  serious  intracranial  and  general  complications  incident 
thereto.  Eventually,  granulation  tissue  replaces  the  normal 
mucous  lining,  and  the  consequent  proliferation  may  be  suffi- 
cient to  fill  the  entire  middle-ear  cavity  and  extend  into  the 
antrum  and  cells.  The  outward  extension  of  granulation  tis- 
-ue  through  this  process  of  proliferation  may  fill  the  external 
osseous  canal,  and  finally,  after  passing  through  various  his- 
tologic changes,  result  in  a  polypoid  growth  sufficiently  large 
to  reach  the  concha. 

Coincident  with  the  above,  the  ossicles  and  tympanic  walls 
become  necrosed  and  exfoliation  takes  place,  which  finally 
results  in  the  middle  ear  becoming  emptied.  In  the  meantime  the 
labyrinth  may  have  become  implicated,  and  the  mastoid  pro- 
cess will  almost  assuredly  have  suffered  from  disintegration. 
If,  however,  the  fenestrae  escape  injury  and  the  stapes  remain 
fairly  movable,  the  hearing  power  will  continue  good.  On  the 
other  hand,  should  the  ossicles  remain  in  situ  and  become 
ankylosed  or  firmly  fixed  by  fibrous  bands,  or  the  membrane 
covering  the  fenestrae  become  opaque  or  calcified,  grczt  loss 
of  hearing  must  result.    Masses  of  epithelial  scales  from  tfie 
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external  canal  may  pass  through  the  perforation  in  the  mem- 
brana  tympani,  coat  the  walls  of  the  tympanic  cavity,  reach 
the  attic  and  antrum  and  there  form  cholesteatomatous 
masses. 

The  presence  of  cholesteatoma  and  the  character  of  the 
discharge  are  valuable  aids  in  determining  the  advisability  of 
operative  interference.  The  generally  accepted  rule  today  is 
that  we  should  advise  immediate  operation  when  convinced 
that  cholesteatoma  is  present  in  the  tympanic  cavity,  espe- 
cially the  superior  part,  and  the  mastoid  antrum  or  cells. 
Indeed,  this  rule  holds  good  if  there  is  even  a  strong  proba- 
bility that  the  same  exists.  We  must  not,  however,  confuse 
the  diagnosis  on  account  of  the  presence  of  desquamated 
epithelium  in  the  external  auditory  canal,  as  cases  do  undoubt- 
edly exist  where  laminae  of  epidermis  in  considerable  quan- 
tity are  present  in  the  canal,  but  hav-e  not  entered  the  tympanic 
cavity  through  a  perforation.  Cases  of  this  character  will 
yield  to  non-operative  treatment,  and  should  be  carefully  dif- 
ferentiated. 

We  should  recognize  three  distinct  types  of  otorrhea :  the 
first  and  most  common  is  that  having  its  origin  in  the  naso- 
pharynx and  the  Eustachian  tube,  which  is  ropy  and  mucoid  in 
character ;  that  arising  from  the  tympanic  cavity  alone,  which 
is  less  abundant  and  yellowish  in  character ;  while  a  discharge 
brownish-yellow  or  greenish-yellow  in  character,  and  having 
a  decidedly  offensive  odor,  indicates  extensive  bone  erosion, 
occurring  more  frequently  in  the  tympanic  attic  and  mastoid 
antrum.  All  these  regions  may  be  involved  at  the  same  time, 
and  in  long-standing  cases  this  is  frequently  true.  A  further 
diagnostic  sign  in  these  cases  is  the  appearance  of  blood, 
indicating  the  presence  of  granulation  tissue,  which  in  turn  is 
usually  an  outgrowth  of  carious  bone. 

We  must  not.  lose  sight  of  the  fact,  however,  that  non- 
fetid  pus  frequently  contains  large  quantities  of  pathogenic 
cocci,  which  are  highly  infectious  and  just  as  dangerous  to 
life  as  the  more  offensive  type  of  discharge. 

The  question  as  to  the  particular  line  of  treatment  to  be 
instituted  in  the  chronic  suppurative  disease  of  the  ear  is  still 
agitating  the  professional  mind.  While  all  of  us  may  have 
operated  unnecessarily  on  some  of  these  chronic  cases,  yet  on 
the  whole  I  venture  to  say  we  are  probably  too  conservative,  ns 
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..->..  u  bv  an  unfortunate  occurrence  in  some  particular  case 
where  ultra-conservatism  dictated  the  treatment. 

Tlie  great  difficulty  heretofore,  as  at  present,  has  been  our 
inability  to  appreciate  the  destruction  that  is  slowly  but  surely 
taking  place  through  carious  erosion  within  the  temporal 
bone.  Certainly  a  fair  proportion  of  patients  presenting  granu- 
lation tissue  and  polypoid  growths  will  yield  to  properly 
directed  non-operative  treatment,  except  in  so  far  as  surgical 
means  are  necessary  for  their  removal.  Those  of  us  who 
conduct  large  clinics  are  continually  being  impressed  by  this 
fact,  and  it  is  a  daily  occurrence  for  us  to  examine  cases  with 
marginal  cicatrices  and  perforations,  the  results  of  middle- 
car  suppurations  which  have  healed  without  operation,  in 
which  state  they  have  remained  for  years.  It  would  seem, 
therefore,  that  notwithstanding  granulation  tissue  may  be  the 
outward  expression  of  circumscribed  carious  destruction,  the 
latter  will  frequently  yield  to  non-operative  treatment  of  tiie 
major  type.  It  is  generally  conceded  that  in  the  absence  of 
urgent  symptoms  we  should  not  recommend  radical  operative 
interference  until  the  more  simple  lines  of  medication  have 
been  exhausted,  and  furthermore,  the  radical  operation  should 
not  be  performed  in  the  average  case  until  minor  surgical 
measures  have  failed.  It  is  probable  that  a  limited  amount 
of  caries  and  even  cholesteatoma  are  not  of  themselves  abso- 
lute indications  for  the  radical  operation,  but  if  to  these  are 
added  the  symptoms  of  an  acute  exacerbation,  or  some  intra- 
cranial, sinus,  or  labyrinthine  complications,  the  surgeon 
should  immediately  operate.  If  the  case  fails  to  yield  to  the 
removal  of  granulation  tissue  and  polypoid  growths,  if  such 
are  present,  as  well  as  to  properly  directed  medication,  and 
--till  presents  no  special  indications  for  more  radical  measures, 
it  would  become  our  duty  to  first  resort  to  ossiculectomy  and 
renioval  of  all  pathologic  products  that  can  be  reached 
through  the  external  auditory  canal.  As  to  choice  between 
this  measure,  however,  and  a  modified  operation  known  as 
the  Heath.  I  have  reason  to  express  some  preference  in  favor 
of  the  latter.  In  a  paper  on  the  subject,  read  before  the  East- 
cm  Section  of  the  American  Laryngological.  Rhinological  and 
Otological  Society,  at  Philadelphia,  on  January  9th  of  this 
>ear.  I  exhibted  some  patients,  who  showed  in  a  striking 
manner  the  benefits  of  the  modified  procedure.    Heath's  con- 
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tention  is  that  the  mastoid  antrum  is  usually  the  site  of  the 
continued  suppuration,  rather  than  the  cavity  of  the  middle 
ear.  Such  being  the  case,  we  can  readily  appreciate  why  the 
removal  of  the  ossicles  and  membrana  tympani  does  not  cor- 
rect a  discharge  the  origin  of  which  is  in  the  mastoid  antrum 
or  cells,  as  these  cavities  cannot  possibly  be  reached  through 
the  external  auditory  canal. 

Then,  again,  the  preservation  or  improvement  of  hearing, 
especially  if  both  ears  are  involved  in  childhood,  is  a  matter 
of  the  greatest  importance.  Ossiculectomy  will  undoubtedly 
improve  temporarily  the  hearing  power  in  the  majority  of 
cases.  This,  however,  will  almost  assuredly  decrease  grad- 
ually in  the  course  of  time ;  whereas,  in  the  Heath  operation, 
we  preserve  the  membrana  tympani  and  ossicles,  or  any  frag- 
ment of  the  same  that  remains,  the  natural  tendency  being, 
therefore,  toward  a  betterment  of  the  hearing  power  as  well 
as  the  correction  of  the  discharge. 

From  a  purely  surgical  viewpoint,  it  does  not  seem  sound 
operative  technic  to  deliberately  retain  pathologic  products, 
however  minute,  within  the  organ  of  hearing,  and  yet  a  goodly 
number  of  the  cases  seem  to  justify  the  procedure,  from  the 
fact  that  it  not  only  preserves  the  hearing  power  present  at 
the  time  of  operation,  but  actually  improves  it  to  an  appre- 
ciable degree  in  the  majority  of  cases.  Then,  again,  it  is  suit- 
able in  both  the  advanced  acute  and  chronic  variety  of  cases 
and  will  probably  supplant  the  operation  known  as  ossicu- 
lectomy for  the  cure  of  an  otorrhea. 

If  the  Heath  operation  is  advised,  this  should  be  done  under 
the  same  conditions  as  would  an  ossiculectomy ;  in  other  words, 
the  operation  should  be  continued  to  a  radical  at  some  future 
date,  in  case  the  patient  is  not  relieved  by  the  simpler  pro- 
cedure. 


L\I. 

SPOOX   EXUCLEATIOX  OF  THE  TONSIL. 

By  A.  Morgan  MacVVhinnie,  M.  D., 

Seattle,  Wash. 

The  value  of  any  tonsillar  operation  consists  in  the  thorough- 
ness of  the  enucleation.  Consequently  no  tonsil  operation  should 
be  considered  thorough  unless  the  capsule  be  included  in  the 
enucleation.  The  question  of  hemorrhage  is  usually  what 
alarms  most  operators,  but  if  the  tonsil  is  removed  with  the 
capsule  intact,  regardless  of  the  teaching  that  may  exist  from 
previous  operators,  it  is  my  experience  that  bleeding  instantly 
stops.  That  we  occasionally  have  a  stubborn  hemorrhage  of 
the  oozing  variety  is  probably  due  to  the  fact  that  the  tonsil 
capsuleMs  composed  of  fibrous  tissue.  Fibrous  tissue,  as  we 
well  know,  does  not  possess  a  great  deal  of  contractility.  Exist- 
ing between  the  carotid  side  of  the  capsule  and  the  superior 
constrictor  muscle  there  is  a  varying  amount  of  connective 
tissue,  this  possessing  a  greater  amount  of  contractility  than 
the  capsule  itself.  Consequently,  when  a  tonsil  has  been 
enucleated  and  a  part  of  the  capsule  remains,  we  lose  this  con- 
tractile power  which  is  necessary  for  the  closure  of  the  blood 
\essels,  thereby  preventing  hemorrage,  when  no  injury  has 
been  inflicted  upon  either  the  anterior  or  the  posterior  pillars. 
When  bleeding  continues  it  is  fair  to  assume  that  some  portion 
"f  the  tonsillar  capsule  remains,  for  these  arteries  pierce  this 
capsule  and  ramify  through  the  tonsil.  Hemorrhage  might 
also  takes  place  if  in  the  enucleation  some  fibers  of  the  supra- 
oonstrictor  muscle  may  have  been  brought  up  as  well.  This 
can  be  readily  obviated  by  the  use  of  the  instrument  which  I 
liave  devised.  Secondary  hemorrhage  is  practically  unknown 
if  the  details  as  above  have  been  carried  out.  I  believe  if  the 
anatomy  was  better  understood  we  would  not  have  any  ampu- 
tatioii<  or  punching  of  this  tonsillar  tissue.  At  its  best,  part  of 
the  capsule  still  remains,  and  the  added  danger  of  injury  to  the 
superior  constrictor  ensues.    Using  the  various  punches,  it  is 
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almost  impossible  to  empty  the  supratonsillar  fossa,  where 
90  per  cent  of  our  abscesses  occur.  While  it  is  generally  con- 
ceded that  a  clean-cut  surface  will  heal  more  quickly  and  is 
less  liable  to  infection,  it  has  not  been  my  experience  to  have 
had  any  infection  or  to  have  the  healing  process  delayed 
,  beyond  a  period  of  about  ten  days  after  using  the  tonsil  spoon, 
when  healing  is  complete.  I  do  not  deem  it  necessary  to 
passage  this  fossa  during  the  period  of  healing,  as  suggested 
by  Pynchon,  because  a  certain  amount  of  irritation  is  thereby 
caused,  and  exuberant  granulations  are  liable  to  spring  up, 
necessitating  their  removal.  Careful  cleansing  with  an  alka- 
line wash,  followed  by  a  50  per  cent  argyrol  solution,  consti- 
tutes the  only  treatment  that  is  necessary  after  enucleation 
of  the  tonsil  in  the  intact  capsule.  True  it  is  there  are  some 
cases  in  which  this  fossa  does  not  fill  with  connective  tissue 
under  four  or  five  weeks,  but  this  is  the  exception  and  not  the 
rule. 

The  methods  by  which  enucleation  may  be  done  are  numer- 
ous and  vary  with  each  operator,  and  he  may  have  some  spe- 
cial device  of  his  own  which  seems  to  suit  his  method.  The 
danger  of  using  a  knife  in  the  separation  of  the  pillars  and 
the  extirpation  of  a  tonsil  is  such,  that  only  when  we  have  an 
extremely  tranquil  patient  and  are  exceedingly  dextrous  in 
its  use,  are  we  justified  in  using  it  in  the  separation  of  the 
tonsil  from  the  connective  tissue.  While  the  advocates  of  the 
knife  use  the  blunt  end  to  separate  the  tonsil  from  the  con- 
nective tissue,  using  the  sharp  portion  only  to  separate  the 
pillars,  by  means  of  my  spoon  the  pillars  are  separated  as  well 
as  the  tonsil.  Obviously  the  knife  can  only  be  used  by  a  very 
few. 

The  method  of  removing  with  the  finger  is  undoubtedly  the 
best,  causing  the  least  trauma,  as  well  as  possible  injury  to 
the  surrounding  parts,  and  undoubtedly  as  quick  as  any. 
Ether,  is  generally  necessary  for  such  cases,  but  there  are 
some  patients  who  object  to  a  general  anesthetic  for  this  pur- 
pose. While  I  have  enucleated  a  number  of  cases  under  cocain 
by  my  finger,  in  15  to  20  seconds  usually,  the  patient  gags  and 
retches  to  such  an  extent  that  the  time  of  removal  is  length- 
ened and  possible  injury  to  surrounding  parts  increased.  With 
the  idea  of  overcoming  this  I  have  devised  the  spoon  shown  in 
the  cut.  by  which  the  tonsil  is  removed,  with  the  cajisule  intact. 
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with  a  minimum  amount  of  loss  of  blood,  and  leaving  a  fossa 
which  readily  heals  in  a  period  of  a  week  to  10  days.  A  10% 
cucain  and  adrenalin  solution  is  injected  at  two  points  between 
the  anterior  pillars  and  the  tonsillar  capsule,  and  at  two  points 
Ijetween  the  posterior  pillars  and  the  tonsillar  capsule,  cor- 
responding with  that  made  anteriorly.  An  ordinary  hypoder- 
mic, or,  preferably,  a  Luer  glass,  syringe  is  used,  but  a  spe- 
cial gold  needle  four  inches  long  is  attached,  which  allows  a 
deep  penetration.  .\  lapse  of  five  minutes  is  allowed,  so  that 
anesthesia  becomes  complete.  The  tonsil  is  then  grasped  well 
into  the  supratonsillar  fossa  and  the  infratonsillar  fossa,  so  as 
to  engage  the  capsule  as  well  as  the  tonsil.  Otherwise  we 
might  grasp  the  tonsillar  tissue,  which  is  soft  and  readily 
tears  out.  I  believe  this  is  the  point  where  failures  are  often 
made  in  enucleation.    A  tongue  depressor  is  not  necessary, 


tlu'  handle  of  the  volsellum  taking  its  place.  The  spoon  is 
tiicn  entered  between  the  posterior  pillars  and  the  ton- 
sillar capsule,  rapidly  separating  from  below,  upward  to 
the  supratonsillar  fossa.  The  spoon  is  then  moved  rap- 
idly forward,  separating  the  tonsil  as  it  comes  for- 
ward from  the  connective  tissue  beneath.  The  same  process 
i^  carried  out  inferiorly  and  anteriorly.  This  spoon  has 
-cmi-sharp  edges,  which  act  better  as  a  separator  on  the  con- 
nective tissue  than  a  sharp  instrument  would  do.  without 
the  added  risk  of  leaving  some  of  the  capsule.  The  spoon 
lits  so  accurately  over  the  tonsil  that  injury  to  the  pillars 
-iunild  not  be  considered.  The  extreme  traction  by  means  of 
the  volsellum  brings  the  tonsils  .so  well  forward  into  the 
]>harynx  that  it  leaves  very  little  separation  necessary. 
Miany  changes  that  were  necessary  to  make  this  spoon  of  prac- 
tii'n!   vahu\ 
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CHRONIC    EPIPHARYNGEAL    PERIADENITIS     IN 

ADULTS. 

By  Jas.  E.  Logan,  M.  D., 

Kansas  City. 

As  its  name  implies,  this  is  a  disease  of  the  tissues  in  the 
vault  of  the  pharynx.  The  writer  is  not  content  with  the  term 
periadenitis — as  interpreted  literally  it  would  indicate  that  the 
structures  surrounding  the  glands  are  alone  involved,  while  it 
is  intended  to  comprehend  a  pathologic  process  extending 
throughout  the  glandular,  muscular,  vascular  and  connective 
tissues. 

In  1903  I  read  before  this  association  a  paper  entitled 
"Adenoid  Growths  with  Special  Reference  to  Adult  Condi- 
tion," in  which  I  recited  my  experience  in  operating  upon 
sixty-five  cases  of  adults  over  twenty-five  years  of  age.  I 
shall  attempt  to  give  further  proof  of  the  importance  of  recog- 
nizing this  as  a  distinct  disease  deserving  a  separate  classifica- 
tion along  with  other  inflammatory  processes  of  the  upper 
respiratory  tract.  Writers  upon  this  subject  have  generally 
considered  this  condition  as  an  extension  of  inflammatory 
processes  either  from  the  nose  or  from  the  pharynx  into  the 
epipfharynx,  making  this  a  secondary  and  not  a  primary  aflfec- 
tion.  In  the  light  of  our  experience,  we  are  convinced  that  in 
these  structures  are  developed  the  etiology  and  pathology  of 
many  diseases  which  have  baffled  the  efforts  of  our  greatest 
men  in  the  sphere  of  investigative  research.  We  have  been 
taught  to  believe  that  after  the  age  of  puberty  has  passed,  the 
lymphatic  glands  undergo  atrophy  and  ultimately  disappear, 
and  clinical  facts  bear  out  the  fact  of  this  statement  within  cer- 
tain limitations.  Whenever  the  age  of  childhood  has  passed 
without  establishing  pathologic  processes  of  a  chronic  nature 
within  these  structures,  then  ^trophic  changes  take  place  that 
very  soon  obliterate  their  existence.  But  whenever  chronic 
inflammations  once  become  installed,  thev  seldom,  if  ever,  dis- 
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appear.  In  entering  upon  the  discussion  of  the  pathology  of 
this  disease  we  shall  not  attempt  to  go  into  the  details  of  the 
acute  forms  of  this  affection,  leaving  that  to  some  future  time. 

In  1868  Luschka  described  indefinitely  a  chronic  disease  of 
the  nasopharyngeal  bursa,  to  which  he  gave  the  name  "Chronic 
Nasopharyngeal  Bursitis.*'  Later,  in  1885,  Thomwaldt  gave  a 
more  detailed  account  of  this  affection,  to  which  our  textbooks 
have  ascribed  the  name  "Thornwaldt's  Disease."  D.  Braden 
Kyle  refers  to  it  in  the  last  edition  of  his  work  as  a  suppura- 
tion of  rare  occurrence  in  the  pharyngeal  bursa  presenting 
symptoms  verj'  similar  to  those  of  empyema  of  the  sphenoidal 
sinus — the  latter  condition  he  regards  the  more  frequent.  Bal- 
lenger  mentions  it  as  a  disease  of  the  recessus  medius  due  to 
inflammatory  adhesions  of  the  median  borders  of  the  adenoid 
mass.  Schwabach  regarded  it  as  a  disease  of  congenital  ori- 
gin, situated  in  the  remnant  of  the  middle  cleft. 

In  detennining  the  actual  pathology  of  this  disease  I  have 
submitted  a  number  of  these  growths  to  Dr.  Frank  J.  Hall,  of 
Kansas  City,  who  has  spent  much  time  investigating  the  char- 
acteristics, and  I  am  indebted  to  him  for  valuable  aid.  I  give 
his  report  at  length :  "The  tissue  removed  from  the  epipharyn- 
geal region  of  Mr.  D.  by  you  and  sent  to  me  for  microscopic 
examination  and  description  presents  the  following :  The  gross 
specimen  is  roughly  circular,  one  inch  in  diameter  and  three- 
eighths  of  an  inch  thick.  Sections  made  at  right  angles  to  the 
surface  present  the  following:  The  covering  is  squamous 
epithelium,  which  is  broken  at  one  point  by  an  ulcer  whose 
floor  is  composed  of  polymorphonuclear  leucocytes  held  in  a 
reticulum  of  fibrin.  At  one  other  point  the  surface  epithelium 
is  being  invaded  by  leucocytes  and  round  cells.  This  area  lies 
directly  over  a  lymphoid  deposit  resembling  tonsillar  tissue. 

"Beneath  the  epithelium  at  all  points  the  submucosa  is  lib- 
irally  infiltrated  with  round  and  polymorphonuclear  cell  exu- 
date Here  and  there  is  a  deposit  of  lymphoid  tissue  whose 
lymph  sinuses  are  choked  with  inflammatory  products.  Deep- 
er down,  groups  of  mucous  glands  are  encountered.  The 
lumina  of  these  glands  are  wide  and  filled  with  a  liberal  amount 
of  secretion.  About  the  glands  just  mentioned  are  liberal  de- 
posits of  inflammatory  round  cells  of  the  plasma  of  the  small 
leucocyte  type.  In  the  planes  of  connective  tissue  at  the  level 
of  the  mncotis  c^lands  is  a  noticeable  amount  of  fibrin,  almost 
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sufficient  to  constitute  a  severance  of  the  overlying  submucosa 
from  the  gland-bearing  area.  Still  deeper,  planes  of  voluntary 
muscles  are  encountered.  Between  the  individual  fibers  of  the 
muscles  is  a  great  quantity  of  inflammatory  material,  both  cel- 
lular and  fibrinous,  constituting  a  real  interstitial  myostitis. 

"Throughout  all  the  section  and  particularly  marked  in  the 
upper  layer  of  the  submucosa  are  many  degenerated  nuclei  of 
the  proper  connective,  tissue.  These  degenerated  nuclei  are 
draw^n  out  in  the  most  bizarre  fashion  into  clubs,  strings,  etc.  No 
giant  cells  or  other  specific  histologic  cell  elements  or  arrange- 
ment of  same  is  noticeable.  Blood  vessels  are  all  the  seat  of 
thickening  of  the  i4itima  and  media." 

You  will  observe  from  Professor  Hall's  report  that  this  dis- 
ease'does  not  alone  involve  the  glandular  structure,  but  extends 
to  the  muscular,  vascular  and  connective  tissues  as  well.  We 
believe  this  to  be  of  especial  importance  with  reference  to  the 
muscles  concerned  in  the  function  of  hearing.  The  tensor 
tympani,  tensor  palati  and  the  levator  palati  are  to  be  mostly 
considered  in  this  connection  because  of  their  attachments  into 
and  around  the  orifice  of  the  tube,  influencing  as  they  do  the 
action  of  the  drum  membrane,  together  with  the  eflfect  upon  the 
lumen  of  the  tube,  by  the  opening  and  closing  functions  of  the 
levator  and  tensor  palati.  These  muscles  originate  in  and 
around  the  orifice,  and  any  inflammatory  process  in  adjacent 
tissue  undoubtedly  involves  these  fibers  and  must  of  necessity 
interfere  with  their  physiologic  action.  This  might  serve  to 
explain  the  yet  unsettled  theories  of  sclerosis  of  the  middle  ear. 
Chronic  catarrhal  inflammation  of  the  middle  ear  has  been  the 
bugbear  of  every  pathologist.  He  has  never  been  able  to 
establish  its  identity.  We  know  that  these  cases  progressively 
increase  in  deafness,  even  when  they  are  given  the  very  best 
attention.  In  the  light  of  these  facts,  it  is  already  evident  that 
either  these  conditions  are  irremediable  or  the  etiology,  path- 
ology and  its  elimination  are  yet  luiknown.  Buck,  in  his  third 
revised  edition,  p.  41,  says:  "As  yet  we  are  unable  to  form  any 
very  accurate  idea  of  the  extent  to  which  the  impaired  hearing 
in  this  class  of  cases  (referring  to  chronic  catarrhal  deafness) 
is  to  be  attributed  to  the  abrogation  of  the  functions  of  the  ten- 
sor tympani  and  stapedius  muscles.  The  sclerosing  process 
undoubtedly  invades  both  of  them,  and  to  a  greater  or  less 
extent  paralyzes  their  action :  and  it  is  also  conceivable  that  in 
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certain  ca>es  a  state  of  permanent  contracture  may  be  pro- 
duced whereby  the  membrana  tympani  on  the  one  hand  and  the 
stapedio-vestibular-annular  ligament  on  the  other  are  kept  by 
ilicse  muscles  permanently  in  an  abnormal  state  of  tension." 

Retraction  of  the  membrana  tympani  is  more  often  depend- 
ent upon  the  lack  of  resiliency  of  the  tensor  tympani  than  upon 
any  perceptible  encroachment  upon  the  lumen  of  the  tube. 
This  fact  can  be  proven  in  a  large  proportion  of  cases  by 
catheterization.  It  can  also  be  proven  by  the  unimpeded  intro- 
duction of  the  bougie  through  the  tube.  If  the  tube  permits 
of  the  entrance  of  air  and  also  of  the  introduction  of  the 
bougie,  then  why  does  the  membrana  t^mipani  remain  retract- 
ed? The  answer  to  this  question  seems  to  me  to  be  found  in 
the  foregoing  statement,  viz..  the  lack  of  the  resiliency  of  the 
tensor  tympani.  Admitting  that  sclerosis  (a  process  hard  to 
define)  does  become  established  within  the  drum,  then  it  must 
have  a  cause,  and  that  cause  in  a  great  majority  of  cases  is  to 
be  found  in  a  diseased  condition  of  the  epipharynx.  This  dis- 
ease may  exist  indefinitely  without  producing  any  disturbance 
in  the  function  of  the  ear,  though  this  is  the  most  frequent 
complication. 

Whenever  the  tissues  in  the  vault  have  been  the  seat  of  re- 
peated attacks  of  acute  inflammation,  supervening  upon  the 
chronic  process,  we  have  found  these  patients  frequent  victims 
of  acute  rhinitis  and  of  epidemic  influenza.  The  reason  for 
this  lies  in  the  productiveness  of  this  soil  for  the  cultivation  of 
all  forms  of  pathogenic  bacteria.  In  forty-two  cases  of  acute 
epidemic  influenza  in  adults,  in  which  were  found  the  catar- 
rhalis,  every  one  exhibited  a  greater  cr  less  amount  of  lymphoid 
antl  connective  tissue  hypertrophy  in  the  vault.  I  desire  to  lay 
special  stress  upon  the  question  of  the  amount  of  this  h)-per- 
trophied  tissue.  In  my  experience  the  smallest  amount  of  it  is 
sufficient  to  furnish  a  field  for  the  cultivation  of  infectious 
material. 

We  must  realize  that  in  adults  the  proccs.s  of  deterioration 
of  this  lymphoid  structure  can  leave  but  a  little  of  the  growth 
in  all  but  exceptionable  cases,  but  the  point  we  wish  .to  bring 
out  is  that  even  the  slightest  amount  may  be  the  origin  of  wide- 
spread invasion.  In  the  cases  of  Xo.  1  and  No.  2,  there 
<xi--  smallest     possible     amount     of    hypertrophied 
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tissue,  yet  the  removal  of  it  brought  about  good  results. 
In  the  cases  of  No.  3  and  No.  3,  it  is  our  purpose  to 
show  the  presence  of  this  periadenitis  was  the  determining 
pathologic  process  of  the  chronic  suppurative  otitis  media. 
The  case  of  No.  4  is  of  especial  interest,  showing  the  effect  of 
bacterial  invasion  into  the  right  ear  during  measles  in  child- 
hood and  the  development  of  a  chronic  progressive  deafness  in 
the  left  ear  at  the  age  of  twenty-eight. 

DIAGNOSIS. 

Diagnosis  of  this  disease  is  a  matter  of  little  difHculty.  In 
the  routine  of  all  nasal,  aural  and  pharyngeal  examinations  we 
carefully  inspect  the  vault  in  every  instance.  With  the  rhino- 
scopic  mirror  we  can  in  most  cases  determine  fairly  well  the 
condition  of  the  epipharynx ;  but  we  should  always  go  farther 
and  introduce  the  finger  behind  the  soft  palate.  By  this  means 
every  evidence  of  adventitious  tissue  in  this  space  cannot  fail 
to  be  discovered.  This  upholstered  mass  may  exist  in 
considerable  thickness  without  destroying  the  symmetry  of  the 
cavity. 

The  obtuseness  of  th.e  angle  made  at  the  juncture  of  the 
basillar  process  with  the  spinal  column  varies  greatly  in  dif- 
ferent skulls,  consequently  the  mirror  alone  may  lead  to  mis- 
taken idea  of  the  amount,  while  the  keen  sensibility  of  a  clean 
finger  is  a  never-failing  indicator. 

PROGNOSIS. 

The  prognosis  in  these  cases  is  usually  favorable  so  far  as 
the  vault  condition  is  concerned.  As  to  the  disappearance  of 
complications,  this  depends  upon  what  organs  and  functions 
are  involved,  the  age  of  the  patient,  and  the  amount  and  char- 
acter of  the  impairment.  Within  the  last  six  years  I  have 
operated  upon  652  cases  of  adenoids,  both  young  and  old,  in 
my  private  practice.  Of  this  number  368  were  below  the  age 
of  25  years  and  284  were  from  25  to  59  years.  Of  the  284 
adults,  162  were  males  and  122  were  females;  167  between 
the  ages  of  25  and  3S;  106  between  35  and  45  and  11  between 
the  ages  of  45  and  59. 

I  have  seen  one  case  64  years  of  age,  with  large  epipharyn- 
geal growth,  but  was  not  allowed  to  operate.     Of    the    284 
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adults,  210  suffered  from  chronic  progressive  deafness  in 
varj'ing  degrees  of  severity ;  24  were  victims  of  recurrent 
attacks  of  acute  and  subacute  catarrhal  otitis  media ;  17  had 
chronic  suppurative  otitis  and  33  exhibited  no  ear  complica- 
tions of  any  moment.  Of  the  210  cases  of  progressive  deaf- 
ness 182  showed  noticeable  improvement  after  operation.  This 
number  represents  those  who  faithfully  persisted  in  the  after- 
treatment  and  whose  conditions  were  not  so  disastrous  as  to 
preclude  the  possibility  of  some  benefit.  Twenty  cases  were 
of  such  long  standing  and  of  such  a  character  that  the  after- 
treatment  failed  to  bring  about  any  appreciable  improvement. 
These  patients  gave  marked  evidence  of  internal  ear  complica- 
tions ;  the  remaining  eight  cases  were  operated  upon  and  little 
or  no  after-treatment  was  given. 

Of  the  24  cases  of  recurrent  acute  and  subacute  otitis  oper- 
ated upon.  16  have  had  no  recurrence  of  the  discharge,  and 
the  hearing  has  been  improved ;  5  have  had  recurrent  attacks 
— in  3  of  these  I  have  recently  done  the  preliminary  stripping 
and  secondary  removal,  as  in  the  first  operation  I  failed  to 
get  rid  of  the  hypertrophies  about  the  orifice  of  the  tubes;  3 
cases  were  operated  upon  and  I  have  lost  sight  of  them. 

Of  the  17  cases  of  chronic  suppuration  of  the  middle  ear 
occurring  in  adults  over  25  years  of  age,  five  have  had  no  re- 
currence after  the  removal  of  the  growth  in  the  vault ;  eight 
required  subsequent  curettage  of  the  necrosed  tissue  of  the 
middle  ear,  and  four  demanded  the  radical  operation.  Of  the 
33  cases  operated  upon  showing  no  ear  complications,  all  of 
them  exhibited  symptoms  of  nasal  and  epipharyngeal  diseases 
of  various  kinds.  Four  were  in-patients  who  had  recurrent 
hemorrhagic  expectoration  without  evidences  of  lung  compli- 
cation, and  so  far  have  had  no  return  of  the  trouble.  Five 
cases  had  active  suppurative  inflammation  in  the  epipharynx 
accompanying  atrophic  rhinitis.  Twenty-four  were  cases  of 
various  nasal  and  pharyngeal  conditions  where  the  periadenitis 
seemed  to  be  the  predominant  etiologic  factor.  In  more  than 
75  per  cent  of  these  cases  turbinal  hypertrophies  were  present. 
Deflections  of  the  septum  existed  in  the  usual  proportion. 
Sinus  complications  were  present  in  22 — a  little  less  than  10 
per  cent. 

In  summing  up  the  question  of  prognosis,  my  experience 
leads  me  to  say  that  whenever  a  case  presents  itself  exhibit- 


826  J  AS.  E.   LOGAX. 

ing  any  disease  whatsoever  of  the  nasal  or  accessory  sinuses, 
the  middle  ear,  the  pharynx  or  larynx,  and  at  the  same  time 
there  is  evidence  of  the  smallest  amount  of  adventitious  tissue 
in  the  epipharynx,  the  prompt  removal  of  this  mass  adds  great- 
ly to  the  chances  of  permanent  relief.  If  I  may  be  pardoned 
for  appearing  extreme  and  overzealous,  I  will  go  still  farther 
and  say  that  permanent  good  is  practically  impossible  if  this 
fertile  field  of  infection  is  not  destroyed. 

SYMPTOMATOLOGY. 

It  is  hardly  necessary  to  dwell  at  length  upon  the  symptoms 
of  this  disease,  as  to  go  into  detail  would  involve  the  question 
of  complications  which  are  so  varied  that  your  patience  would 
cease  to  be  a  virtue.  Just  a  few  points  I  desire  to  bring  to 
your  attention.  First — The  general  symptoms  are  those  com- 
plained of  by  patients  suffering  from  the  ordinary  phases  of 
nasal  inflammations,  viz.,  repeated  attacks  of  acute  coryza, 
especially  of  the  infectious  influenza  type;  sensations  of  full- 
ness in  the  vault  and  pharynx  and  a  more  or  less  desire  to 
hawk  and  expectorate,  especially  upon  arising.  Each  morning 
the  patient  may  rertiove  a  large  mass  of  inspissated  muco-pus ; 
during  the  day  a  large  amount  of  mucus  and  muco-pus  is  se- 
creted. 

As  heretofore  stated,  a  very  large  majority  of  my  cases  were 
coexistent  with  hypertrophies  of  the  nasal  mucosa,  and  in  many 
deflections  of  the  septum  were  present.  Consequent  symp- 
toms of  these  conditions  were  present.  The  same  may  be  said 
of  those  showing  sinus  complications.  Secondly — The  inval- 
uable aid  given  us  by  the  mirror,  enabling  us  to  see  the  actual 
conditions,  and  lastly,  and  by  all  means  the  most  important, 
information  revealed  by  the  introduction  of  the  thoroughly 
sterile  finger  behind  the  soft  palate — all  conspire  to  render 
plain  the  symptoms  of  this  disease. 

TREATMENT, 

The  treatment  of  this  condition  can  be  nothing  less  than 
a  total  extirpation  of  the  diseased  tissue.  If  allowed  to  remain 
It  will  suffer  repeated  invasions  of  acute  inflammations  and 
render  ultimate  relief,  even  to  the  remotest  complication,  im- 
possible. 

Situated  as  it  is,  high  up  in  the  vault  and  in  the  fossae  on 
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either  side,  it  has  been  al  possible  to  devise  an  instru- 

ment that  will  serve  the  purpose  of  total  extirpation.  Failing 
in  so  many  instances  to  remove  the  tissue  in  the  fossae  and 
about  the  orifices  of  the  tubes,  I  have  resorted  to  the  following 
method : 

Thoroughly  cleanse  the  epipharynx  and  the  nose  with  a 
warm  sterile  normal  salt  solution  by  means  of  the  postnasal 
syringe.  Through  the  nose,  by  means  of  long,  curved  appli- 
cators wrapped  with  cotton,  apply  an  8  or  10  per  cent,  solution 
of  cocain  several  times  for  ten  or  fifteen  minutes.  In  the  inter- 
vals of  this  application  I  .also  apply  a  solution  of  suprarenal 
extract  about  twice  through  each  nostril.  Within  this  time 
the  vault  is  well  'anesthetized.  With  thoroughly  sterile  hands 
the  right  index  finger  with  long,  sharp  nail,  is  introduced 
behind  the  palate.  Beginning  at  the  lower  border  of  the  left 
eustachian  orifice,  proceed  to  break  up  all  the  adhesions  and 
upholstered  mass  within  the  vault.  In  other  words,  strip  the 
growth  away  from  its  bed,  wherever  it  can  be  felt.  The  re- 
sult of  this  preliminary  operation  is  to  free  the  tubes  and  the 
fossae  of  the  resisting  mass,  which  is  almost  impossible  to 
remove  by  forceps  or  curette.  An  active  inflammation  fol- 
lows this  procedure,  which  renders  the  tissue  brittle  and  sus- 
ceptible of  easy  separation  from  the  underlying  structures. 
.\fter  an  interval  of  forty-eight  hours  the  secondary  operation 
is  performed.  This  is  done  by  the  us  of  the  curette  in  a  large 
proportion  of  cases.  In  well-trained  throats  the  Brandagee 
forceps  may  serve  good  purpose.  In  the  selection  of  the  cu- 
rette I  prefer  the  Beckmann  pattern.  After  the  operation  the 
finger  should  be  introduced  behind  the  palate  to  make  sure 
that  none  of  the  growth  remains.  The  size  of  the  curette  de- 
pends upon  the  width  of  the  space  between  the  tubal  orifices 
— the  Xo.  4  Beckmann  is  the  size  I  usually  employ.  Another 
important  point  is  that  the  curette  should  be  pushed  high  into 
the  vault,  following  closely  the  posterior  border  of  the  septum, 
so  as  to  engage  the  mass.  Then  changing  the  grasp  of  the 
instrument  so  that  the  dorsum  of  the  hand  is  upward,  firmly 
and  quickly  with  a  wrist  movement,  cut  backward  and  down- 
ward, following  the  under  surface  of  the  basillar  and  the  an- 
terior -urface  of  the  spinal  column.  This  procedure,  if  done 
with  a  sharp  instrument,  will  deliver  the  growth  into  the  mouth 
— iOTTiotime-i  r>\\t  into  the  lap  of  the  patient  or  upon  the  gown 


328  JAS.  E.  LOGAN.  > 

of  the  operator.  I  have  performed  this  operation  in  this  man- 
ner more  than  200  times  and  have  not  had  occasion  to  use  a 
general  anesthetic.  In  fact,  I  would  hesitate  a  long  time  be- 
fore giving  ether  or  chloroform  to  an  adult,  first,  because  the 
operator  is  at  a  great  disadvantage  by  reason  of  the  lying- 
down  position  of  the  patient,  and  secondly,  there  is  much 
greater  danger  of  hemorrhage. 

The  advantages  of  the  primary  and  secondary  operations 
are:  First — The  operator  can  break  up  all  adhesions  easily 
and  strip  the  mass  from  its  bed  in  the  fossae  of  Rosenmuller, 
where  it  exists  in  greatest  abundance.  Second — This  mass 
cannot  be  removed  in  its  entirety  in  these  fossae  without  the 
greatest  difficulty  by  the  use  of  forceps  or  curette.  Third — 
The  finger  will  detect  hypertrophies  where  the  mirror  will  fail 
to  reveal  them.  Fourth — The  danger  of  severe  hemorrhage  is 
practically  eliminated  by  the  preliminary  stripping  of  the  mass. 
This  procedure  breaks  up  the  continuity  of  the  blood  vessels, 
which  undergo  degeneration  within  forty-eight  hours,  at  which 
time  the  growth  is  removed.  In  all  of  my  experience  with  this 
method  so  far  have  had  but  three  cases  of  hemorrhage  which 
required  plugging. 

Case;  No.  1. — Miss  W.,  aged  28;  light  eyes,  brown  hair;  ap- 
plied to  me  for  treatment  July  9,  1908.  During  the  winter  of 
1904  she  sufferd  an  attack  of  double  acute  catarrhal  otitis 
media,  which  lasted  some  two  or  three  months.  Previous  to 
that  time  had  noticed  that  her  hearing  was  becoming  impaired, 
especially  during  attacks  of  "colds."  Since  the  attack  of  dou- 
ble otitis  she  realized  that  she  was  fast  losing  ground.  Being 
a  music  teacher  she  became  greatly  alarmed  at  this  condition. 
Upon  testing  her  ears  found  watch  hearing,  right  ear  3  inches 
and  left  ear  4  inches.  During  attacks  of  acute  rhinitis  hear- 
ing in  both' ears  reduced  to  bare  contact  of  watch.  Bone  con- 
duction increased ;  drum  membranes  of  both  markedly  retract- 
ed. Schrapnell's  membrane  showed  signs  of  previous  acute 
inflammations.  Catheterization  showed  both  tubes  open  and 
the  bougie  passed  readily  into  the  middle  ear. 

Examination  of  nose  revaled  slight  hypertrophies  of  both 
turbinals.  The  epipharynx  was  the  seat  of  some  thickening 
in  and  about  the  orifices  of  both  tubes.  The  left  posterior  lip 
bound  down  with  three  bands  of  adhesions  to  the  posterior 
1>order  of  the  fossa  of  Rosenmuller — only  one  small  adhesion 
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on  right.  A-  re-presented  in  the  plate,  you  will  observe  that 
there  showed  but  little  evidence  of  thickening  except  in  the  two 
fossae.  With  the  finger  I  detected* great  depth  to  the  fossae, 
which  was  filled  to  almost  a  level  of  the  grooves  with  a  mass  of 
tissue.  This  mass  not  observable  through  the  mirror  and 
would  have  been  overlooked  but  for  the  use  of  the  finger. 

Diagitosis. — Chronic  epipharyngeal  periadenitis  with  pro- 
gressive catarrhal  deafness. 

During  the  after-treatment  she  complained  of  great  discom- 
I  rom  what  she  termed,  her  ears  "clicking."  This  symptom 
:ias  partially  disappeared.  This  "clicking"  sensation  I  regard 
as  an  interference  with  the  free  action  of  the  tensor  tympani, 
levator  and  tensor  palati  muscles,  rather  than  the  interrupted 
entrance  and  exit  of  air. 

I  am  reporting  this  case  to  illustrate  the  facts:  1.  The  mir- 
ror alone  did  not  reveal  the  true  condition  of  the  epipharynx. 
2.  Air  passed  readily  into  the  middle  ear,  yet  the  drum  mem- 
brane remained  constantly  retracted.  The  bougie  passed  both 
tubes  unobstructed. 

Case  No.  2. — Mrs.  W.  H.,  age  54;  married;  one  grown 
daughter.  Applied  for  treatment  February  27,  1906.  Gave 
history  of  progressive  deafness  of  more  than  thirty  years' 
standing.  Right  ear  the  seat  of  recurrent  acute  otitis  in  child- 
hood. Left  ear  had  never  been  involved  in  any  acute  inflam- 
mations. Hearing  tests:  Watch  at  contact  in  right  ear;  at 
bare  contact  in  left.  Bone  conduction  increased  in  left ;  tuning 
fork  on  vertex,  forehead  or  teeth  intensified  in  left ;  indefinite 
in  right.  Whisper  heard  in  left  at  two  inches;  not  at  all  in 
right.  Drum  membrane  in  right  showed  many  scars  and  was 
deeply  retracted ;  ossicles  displaced  high  up  in  attic  and  bound 
by  adhesions.  Left  drum  membrane  slightly  thickened ;  above 
firmly  retracted ;  lower  portion  normal  in-  color. 

Examination  of  the  nose  revealed  turbinal  hypertrophies  of 
both  inferior  bcKlies.  The  epipharynx  exhibited  but  a  slight 
ridge  on  left  side  extending  from  the  basilar,  down  the  pos- 
terior wall  blending  with  some  hypertrophied  tissue,  which 
began  with  the  upper  portion  of  the  fossa  of  Rosenmuller  and 
disappeared  under  the  posterior  eustachian  lip  of  that  tube. 
The  right  fossa  of  Rosenmuller  was  more  nearly  filled  with  a 
mass  of  larger  size— one  small  adhesion  on  left  side.  The  finger 
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confirmed  the  presence  of  a  mass  greater  than  the  mirror 
showed.  This  patient  complained  of  much  annoyance  from 
the  "cHcking"  sensation  in  left  ear;  she  complained  of  very 
occasional  tinnitus. 

Diagnosis. — Chronic  epipharyngeal  periadenitis — fixation  of 
tensor  tympani  and  probable  ossicular  anchylosis  in  right  ear. 
Partial  fixation  of  tensor  tympani  and  palati  muscles  in  left 
ear  and  vault. 

This  was  a  most  unpromising  case.  The  patient  talked  in 
such  low  voice  as  to  be  almbst  inaudible.  She  observed  the 
movement  of  the  lips  in  those  conversing  with  her  very  closely. 

Prognosis. — Very  unfavorable  so  far  as  the  hearing  was 
concerned.  I  removed  a  mass  of  considerable  size  from  the 
vault  on  March  25,  1906.  She  remained  under  my  charge 
constantly  for  more  than  a  year,  during  which  time  I  catheter- 
ized  both  tubes  and  introduced  bougies  twice  each  week.  She 
persistently  complained  of  the  "clicking"'  in  left  ear,  which 
even  now  occasionally  troubles  her.  She  called  on  me  May 
27,  1909,  at  which  time  I  found  the  following  conditions: 
Hearing — Right  ear,  J4  inch ;  left  ear,  2  inches ;  whisper  test, 
6  feet ;  no  tinnitus ;  hears  ordinary  conversation  at  8  feet  dis- 
tinctly. 

Case  No.  3. — Mrs.  B.,  age  34;  German  parentage;  married; 
one  child ;  light  blue  eyes,  brown  hair ;  strong,  robust.  Ap- 
plied to  me  for  treatment  November  15,  1905.  Had  measles 
at  seventeen  years  of  age,  followed  by  a  suppurative  otitis 
media  in  left  ear  that  had  never  ceased  discharging  in  seven- ^ 
teen  years.  At  the  time  of  my  examination  found  left  ear  ex- 
creting a  very  foul  pus  in  great  quantity.  A  large  perforation, 
including  almost  the  entire  Schrapnell's  membrane ;  the  tip  of 
the  handle  of  the  malleus  was  yet  intact  below  the  margin  of 
the  opening.  Incus  was  destroyed,  large  granulations  .pro- 
truding through  opening.  Mastoid  had  been  involved,  accord- 
ing to  the  patient's  statement;  but  no  evidence  of  trouble  at 
the  time  of  her  visit  to  me.  Patient  heard  watch — left  ear  at 
bare  contact  when  first  examined.     Right  ear  normal. 

Examination  of  nose  and  epipharynx  showed  the  presence  of 
extensive  inflammations.  The  vault  was  upholstered  with  a 
mass  of  hypertrophied  tissue  which  under  the  microscope 
proved  to  be  an  inflammation  of  the  muscular,  vascular  and 
lymphoid  structures. 
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This  seemed  a  fit  <:ase  for  radical  operation,  though  I  felt 
warranted  in  postjwning  such  action  until  the  growth  in  the 
vault  was  removed  and  the  granulations  in  the  ear  destroyed. 
I  operated  upon  her  November  20,  1905,  removing  the  gp-owth. 
Ten  days  later  curetted  out  the  granulations  through  the  per- 
foration in  drum  membrane;  packed  the  canal  with  iodoform 
gauze.  This  treatment  continued  for  three  weeks,  after  which 
time  the  discharge  ceased  and  has  not  again  recurred. 

This  case  with  that  of  Xo.  5  are  exhibited  here  for  the  pur- 
l>ose  of  showing  some  of  the  different  phases  into  which  this 
periadenitis  enters  as  determining  etiologic  factor. 

Case  No.  4. — A.  J.  D.,  aged  28 ;  single ;  clerk  in  dry  goods 
store ;  dark  eyes  and  hair ;  not  robust ;  pale  and  anemic.  Ap- 
plied to  me  for  treatment  January  27,  1909,  threatened  with 
attack  of  acute  otitis  in  left  ear:  severe  pains  in  ear;  some 
temperature,  etc.  This  condition  lasted  but  a  few  days,  then 
subsided. 

Examination  of  this  case  showed  right  ear  had  been  seat  of 
suppurative  otitis  in  childhood  following  measles ;  almost  total 
destruction  of  drum  membrane  and  contents  of  middle  ear. 
At  present  only  slight  discharge.  Hearing,  right  ear,  nil.  Left 
ear  soon  regained  its  normal  condition,  so  far  as  any  inflam- 
matory process  was  concerned.  The  function,  however,  had 
been  long  since  impaired.  This  loss  of  hearing  became  no- 
ticeable at  about  eighteen  years  of  age.  Following  this  acute 
attack,  for  which  he  visited  me,  left  ear  showed  watch  at  bare 
contact,  which  improved  to  three  inches  when  all  acute  symp- 
toms subsided.  Membrana  tympani  firmly  retracted ;  some 
evidence  of  thickening. 

Examination  of  nose  showed  prominent  inferior  turbinals; 
septal  deflection  to  left  side.  This  patient  was  operated  upon 
March  29th,  after  a  preliminary  stripping  done  on  the  27th.  The 
growth  removed  was  typical  of  periadenitis  and  is  the  last  one 
examined  by  Dr.  Hall,  whose  report  I  have  submitted  to  you. 

Case  No.  5. — Mrs.  G..  age  28:  light  hair,  blue  eyes :  anemic : 
weight  105  pounds;  family  history  good.  At  12  years  of  age 
patient  suffered  an  attack  of  scarlet  fever.  Right  ear  became 
seat  of  a  destructive  suppurative  otitis  media,  which  continued 
uninterruptedly  for  15  years.  Received  treatment  of  various 
kinds,  with  no  permanent  results  up  to  the  time  of  coming  to 
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me.  Upon  examination  of  the  right  ear  found  hearing  com- 
pletely destroyed ;  a  very  offensive  discharge  of  pus,  not  great 
in  quantity ;  discharge  consisting  of  pus  with  much  desquama- 
tion ;  epithelial  cells  becoming  inspissated  about  the  walls  of 
external  canal.  The  drum  membrane  exhibited  a  large  per- 
foration, including  the  entire  posterior  superior  quadrant ; 
Schrapnell's  membrane,  the  seat  of  great  inflammation,  extend- 
ing high  into  the  attic ;  the  incus  had  been  destroyed,  but  the 
malleus  and  the  stapes  remained ;  granulation  tissue  protruded 
through  the  perforation  in  the  drum  membrane.  During  acute 
attacks  some  tenderness  and  swelling  appeared  over  mastoid ; 
but  none  was  present  at  the  time  of  her  visit  to  me. 

Upon  examination  of  her  throat  I  found  an  inflammatory 
thickening  of  the  lining  of  the  vault.  In  the  fossa  of  Rosen- 
muller  on  both  sides  could  be  seen  a  considerable  mass  of 
hypertrophied  tissue,  enough  to  almo-st  obliterate  the  folds 
surrounding  the  tubes,  the  right  mass  being  much  more  dis- 
tinct. Thick  adhesive  bands  extending  from  the  pharyngeal 
wall  to  the  posterior  eustachian  lips.  The  lip  of  the  right  tube 
was  very  much  enlarged ;  there  was  little  or  no  hypertrophy  in 
the  middle  of  the  vault.  The  entire  surface  was  covered  with 
a  thick  mucopurulent  secretion  'and  could  be  seen  from  the 
crevices  between  the  folds  of  hypertrophied  tissue.  The  nasal 
mucous  membrane  was  greatly  thickened,  especially  over  both 
inferior  turbinates  and  a  cartilaginous  deflection  of  the  septum 
to  the  right  side  of  slight  degree. 

This  seemed  to  me  a  very  unfavorable  case  and  so  informed 
the  patient,  telling  her  that  I  regarded  a  radical  operation  nec- 
essary to  a  complete  recovery.  To  this  she  demurred.  On 
July  9,  1908,  I  did  the  preliminary  operation  of  stripping  the 
vault  tissue,  and  on  the  11th  removed  the  mass  exhibited  to 
you.  This  patient  made  a  rapid  recovery.  The  discharge 
ceased  in  twenty-one  days  after  the  operation,  and  up  to  the 
present  time  there  has  been  no  recurrence. 


lAin 

THE  INCISION  FOR  THE  SUBMUCOUS  RESECTION.* 

r>v  Sidney  Yankauer,  M.  D., 

New  York. 

The  clinical  results  which  have  been  obtained  in  the  treat- 
ment of  deflected  nasal  septa  by  the  submucous  removal  of  all 
the  deviated  cartilage  and  bone,  as  well  as  the  universal  appli- 
cability of  the  operation  to  all  varieties  of  this  condition,  have 
placed  this  operation  upon  such  a  secure  footing  as  the  opera- 
tion of  choice,  that  further  discussion  of  its  clinical  advisabil- 
ity would  be  superfluous.  But  on  account  of  the  large  variety 
of  pathologic  conditions  which  present  themselves,  and  the 
consequent  varying  clinical  experience  of  different  operators, 
a  consideration  of  some  of  the  details  of  technic  may  be  of 
some  value  and  interest. 

The  entire  character  of  the  operative  procedures,  many  de- 
tails of  technic,  the  choice  of  instruments,  and  the  after- 
treatment  are  dependent  upon  the  manner  of  making  the  incis- 
ion in  the  mucous  membrane.  From  this  point  of  view,  two 
classes  of  operations  may  be  distinguished — operations  through 
a  linear  incision,  and  flap  operations. 

In  Killian's  method  a  curved  vertical  incision  is*  made  in 
front  Ml"  the  deviation  with  its  convexity  forward.  The  an- 
terior end  of  the  deviation  is  embraced  in. the  hollow  of  the 
curve.  When  the  deviation  is  very  pronounced  the  lower  end 
of  the  incision  is  extended  backwards  in  a  horizontal  direction 
along  the  lowest  part  of  the  septum  near  the  floor  of  the  nose, 
thus  converting  the  operation  into  a  flap  operation. 

Hajek  makes  an  incision  further  forward,  corresponding  to 
the  anterior  border  of  the  cartilage,  and  its  removal  is  begun 
from  this  point.  As  the  hyaline  cartilage  of  the  septum  proper 
becomes  gradually  changed  into  fibrocartilage  along  this  an- 
terior border  there  is  sometimes  difficulty  in .  separating  the 


*Read  before    tbe    American     Laryngologlcal.  Rhinologrlcal  and 
Otological  Society.  June.  1909. 
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mucous  membrane  at  the  beginning  of  the  operation.  This 
incision  makes  it  necessary  at  times  to  perform  the  whole 
operation  from  the  side  of  the  concavity,  a  decided  technical 
error.  It  also  leaves  the  tip  of  the  nose  supported  by  a  strip 
of  cartilage  which  has  only  one  attachment  to  the  bony  frame- 
work of  the  face,  namely,  at  its  connection  with  the  nasal 
bones.  The  support  of  the  columna  is  taken  away  entirely,  and 
I  have  seen  one  case  in  which  a  considerable  drawing  up  of  the 
columna  took  place,  resulting  in  a  hook-shaped  nose,  a  very 
noticeable  deformity. 

Both  the  Hajek  and  Killian  incisions  are  open  to  the  objec- 
tion that  the  entire  incision  is  made  upon  the  septum  itself; 
hence  it  is  mechanically  impossible  to  separate  the  mucous 
membrane  from  the  cartilage  without  stretching  it.  As  the 
mucous  membrane  is  often  very  thin  along  the  bony  crest,  this 
becomes  a  dangerous  procedure.  It  becomes  particularly  objec- 
tionable after  the  removal  of  the  cartilage,  when  access  to  the 
bony  portions  of  the  septum  can  only  be  obtained  by  forcibly 
stretching  the  mucous  membrane  open  with  long-bladed 
specula.  These  incisions,  which  have  been  aptly  termed  "but- 
ton-hole cuts,"  are  altogether  too  small  to  permit  of  access 
to  the  deeper  part  of  the  septum.  They  are  entirely  too  small 
to  give  a  sufificient  view  of  the  parts  when  the  deviation  is  com- 
plicated by  fractures  or  dehiscences  in  the  cartilage,  or  by 
unusual  deviation  or  exostoses  of  the  bony  parts. 

A  better  exposure  of  the  septum  may  be  obtained  by  making 
a  flap  of  the  mucous  membrane,  the  so-called  open  operations. 
Two  incisions,  meeting  at  an  acute  or  obtuse  angle  in  the  form 
of  a  V  or  ah  L,  or  three  incisions,  in  the  shape  of  a  U,  may  be 
made  in  various  directions,  so  that  the  resulting  flap  may  be 
turned  upwards,  forwards  or  backwards.  Of  these  the  reverse 
L  incision  of  Freer  is  the  most  popular. 

While  these  incisions  permit  of  better  access  to  the  deeper 
parts  of  the  septum  than  the  smaller  incisions  of  Killian  and 
Hajek,  they  present,  in  the  opinion  of  the  waiter,  a  number  of 
disadvantages.  The  flap  is  free  in  the  nose  and  becomes 
unmanageable,  and  is  apt  to  be  caught  in  the  forceps  and 
injured,  unless  it  is  held  back  by  means  of  a  retractor ;  this 
requires  the  undivided  attention  of  an  assistant.  As  one  assist- 
ant is  always  required  to  sponge  the  wound,  etc..  two  assist- 
ants become  necessarv.     This  is  a  disadvantage,  not  onlv  in 
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private  practice,  but  also  in  clinical  practice,  where  many  such 
operations  must  be  performed ;  for  it  delays  th^  clinic  and 
retards  other  work  of  equal  importance. 

One  of  the  incisicMis  which  bound  the  flap  is  always  a  hori- 
zontal incision.  Every  incision  means  a  scar,  and  every  scar 
is  covered  with  squamous  epithelium.  A  horizontal  band  of 
squamous  epithelium  on  the  septum  is  a  particularly  undesir- 
able condition.  For  the  one  function  of  the  septum  is  to  afford 
a  large  unbroken  surface  of  ciliated  epithelium,  which  by  its 
capillary  proximity  to  the  turbinates  constitutes  the  long  arm 
of  the  nasal  syphon,  by  means  of  which  the  entire  nose,  includ- 
ing the  accessory  cavities,  is  drained.  A  horizontal  band  of 
squamous  epithelium  constitutes  a  break  in  the  syphonage. 
The  normal  secretion  of  the  nose  is  held  up  by  this  form  of 
epithelium,  upon  which  it  dries  and  forms  crusts.. 

Another  objection  to  the  flap  operations  is  the  increased 
danger  of  perforation.  Whatever  method  of  making  the  flap 
is  employed,  the  incision  is  so  designed  as  to  include,  within 
the  area  of  the  flap,  the  most  prominent  part,  the  apex,  of  the 
deviation.  On  the  concave  side  of  the  septum,  the  deepest 
part  of  the  concavity  corresponds  to  the  apex  of  the  deviation 
on  the  convexity.  The  mucous  membrane  of  the  deep  part  of 
the  concavity  is  very  thin ;  it  is  often  so  sharply  folded  upon 
itself  that  the  bend  consists  of  little  more  than  a  layer  of  epi- 
thelium. Moreover,  the  mucopenosteum  is  here  closely  bound 
clown  to  the  bone ;  it  is  continuous  with  the  layer  of  dense 
fibrous  tissue  which  lies  on  top  of  the  bone :  sharp  serrations 
from  the  ends  of  the  bony  crest  are  embedded  within  it  in  this 
situation;  its  separation,  therefore,  presents  many  difficulties, 
and  it  is  occasionally  torn  during  the  necessary  manipulations. 
This  possibility  is  increased  by  the  fact  that  we  are  working 
upon  the  distant  side  of  the  septum,  and  that  it  is  not  infre- 
quently necessary  to  separate  the  periosteum  over  the  edge 
of  exostoses  which  may  project  prominently  into  the  other 
nostril.  When  a  tear  of  any  magnitude  occurs  in  the  mucous 
membrane  of  the  concavity,  within  the  area  corresponding  to 
the  flap,  a  permanent  perforation  is  sure  to  result. 

These  several  objections  to  the  flap  methods  may  be  over- 
come by  providing  sufficient  facilities  for  the  work,  and  by 
are  and  skill  in  operating :  on  the  other  hand,  a  difficulty 
which  is  inherent  to  the  method  itself  i«  the  delaved  conva- 
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lescence.  Every  plastic  flap  has  a  tendency  to  retract.  When 
the  flap  retracts,  as  it  does  after  this  operation,  an  open  space 
is  left,  which  must  heal  by  granulation,  followed  by  epithelial- 
ization.  An  open  wound  in  the  nose,  exposed  as  it  is  to  every 
breath  of  air  which  the  patient  breathes,  invariably  becomes 
infected,  even  though  the  infection  may  be,  and  usually  is, 
of  a  mild  type.  Such  an  infected  wound  secretes  a  consider- 
able amount  of  fluid,  which  dries  and  forms  crusts.  When 
bone  has  been  exposed  and  cut,  the  healing  of  the  wound  may 
be  delayed  for  several  weeks,  until  the  slow-forming  bone- 
granulations  are  built  up.  In  proof  of  these  assertions  permit 
me  to  quote  from  a  recent  article  by  one  of  the  ablest  exponents 
of  the  flap  operation : 

"Up  to  the  tenth  day  of  the  operation  the  patient  is  directed 
to  keep  the  naris  closed  with  a  pledget  placed  in  the  nasal  ves- 
tibule and  changed  when  it  becomes  filled  with  secretion.  In 
this  manner  dust  is  excluded  and  the  interior  of  the  nostril 
kept  moist,  so  that  no  scabs  can  form.  After  this  period  the 
patient  may  use  the  nostril  for  breathing,  is  told  to  spray  it  out 
with  normal  salt  solution  and  to  insert  a  little  plug  of  wet  cot- 
ton into  it  for  a  few  hours  at  a  time,  whenever  it  becomes  nec- 
essary to  soften  dried  secretion.  In  addition  an  ointment  is 
swabbed  into  the  nasal  vestibule  by  the  patient  to  prevent 
hardened  mucus  from  adhering. 

"In  most  cases  it  is  necessary  to  continue  this  cleansing 
treatment  for  a  period  of  from  four  to  twelve  weeks,  for  during 
this  time,  if  the  nose  be  neglected,  scabs  will  form  upon  the 
septum." 

Now,  in  Dr.  Emil  Mayer's  clinic  at  the  Mount  Sinai  Hospi- 
tal, where  most  of  my  operations  are  performed,  such  a  long 
period  of  convalescence  from  septum  operations  is  quite  un- 
known. Our  cases  return  on  the  second  day  for  the  removal 
of  the  packing,  and  on  the  fourth  day  nearly  all  of  the  cases 
can  be  discharged  with  the  wound  healed  and  the  nose  free 
from  crusts  or  secretion.  Moreover,  in  nearly  300  successive 
cases  of  deviation  of  pronounced  or  extreme  degree,  there  has 
not  been  a  single  perforation  resulting  from  the  operation. 
Nor  have  such  results  been  limited  to  the  cases  operated  upon 
by  me  personally,  for  my  colleagues  at  the  clinic,  as  well  as 
others  whom  I  have  taught  my  method  of  operating,  have  had 
similar  experience ;  they  may.  therefore,  be  attributed  to  the 
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technic.  employed,  which  is  dependent,  as  previously  stated, 
u|x>ii  the  method  of  making  the  incision  in  the  mucous  mem- 
brane. 

The  mucous  membrane  incision  which  I  have  devised  for 
this  operation  has  been  previously  described  as  follows:  Be- 
ginning behind  the  attachment  of  the  lower  lateral  cartilage, 
and  about  1  cm.  from  the  dorsum  of  the  nose,  the  incision  is 
made  vertically  downwards  to  the  lower  border  of  the  nostril, 
to  the  point  where  the  mucous  membrane  of  the  nasal  floor 
-  the  skin  of  the  vestibule.  It  is  then  carried  outwards 
^  the  mucocutaneous  junction,  half  way  to  the  outer  nasal 
wall.  This  incision  permits  the  mucous  membrane  of  the  sep- 
tum to  be  reflected  upon  the  outer  wall  of  the  nose,  that  of  the 
inner  half  of  the  floor  being  laid  upon  the  outer  half.  The 
()j)ening  into  the  septum  is  just  behind  the  nostril,  and  when  the 
tip  of  the  nose  is  raised,  is  nearly  parallel  to  it.  It  is  as  large 
as  the  nostril  itself,  without  stretching  the  mucous  membrane, 
and  any  instrumentation  that  can  be  done  through  the  nostril 
can  be  done  through  this  opening. 

When  the  deviation  is  not  proncfunced,  the  incision  is  begun 
several  millimeters  behind  the  reflection  of  mucous  mem- 
brane which  marks  the  posterior  border  of  the  attachment  of 
the  lower  lateral  cartilage  to  the  septum;  when  the  deviation 
extends  far  forwards,  the  incision  may  be  begvm  at  this  reflec- 
tion. When  the  septum  is  so  twisted  that  the  cartilage  of  the 
anterior  slope  of  the  deviation  crosses  the  median  plane  and 
projects  from  the  other  nostril,  it  will  usually  be  found  that  the 
lx>ne  of  the  anterior  nasal  spine  (intermaxillary  crest)  is  corre- 
spondingly twisted :  the  incision  is  then  made  along  the  line 
of  crossing,  which  always  brings  the  lower  part  of  the  incision 
in  the  desired  place. 

As  the  mucous  membrane  of  the  convexity  remains  anchored 
to  the  nasal  floor,  the  flap  can  be  readily  controlled  from  the 
nostril  without  the  use  of  deep  retractors  or  long-bladed 
specula.  When  it  has  been  properly  freed  it  is  ballooned  out- 
wards by  the  act  of  inspiration,  and  often  sticks  to  the  outer 
nasal  wall  through  the  tenacity  of  the  normal  nasal  secretions. 
In  the  beginning  of  the  operation,  until  the  mucous  membrane 
has  been  properly  separated,  it  may  be  necessary  to  retract  the 
membrane,  but  this  can  be  done  by  the  operator  himself  with  a 
spatula  or  with  one  of  the  blunt  separators :  when  the  deeper 
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parts  of  the  septum  are  reached,  the  shank  of  the  instrument 
that  is  being  used  serves  as  a  retractor.  It  thus  becomes  pos- 
sible'to  operate  without  an  assistant,  and  many  of  my  opera- 
tions were  so  performed. 

The  incision  permits  of  an  excellent  exposure  of  the  lower 
anterior  corner  of  the  septum  and  of  the  angle  between  this 
part  of  the  septum  and  the  nasal  floor,  just  underneath  the 
deviation.  This  part  of  the  septum  has  not  received  as  much 
notice  in  the  literature  as  its  importance  demands.  For,  on 
account  of  the  mobility  of  the  organ  in  this  region,  its  liability 
to  traumatism,  the  frequent  occurrende  of  ulcerations,  the  dis- 
location of  the  cartilage  from  the  bony  connections,  and 
dehiscences  in  the  cartilage  itself,  an  increased  amount  of 
fibrous  tissue  develops  between  the  cartilage  and  bone,  as  well 
as  under  the  mucous  membrane  and  in  the  periosteum.  This 
fibrous  tissue  is  very  dense  and  resistant,  and  has  more  the 
nature  of  cicatricial  tissue  than  of  ordinary  connective  tissue. 
For  these  reasons  the  thorough  exposure  or  opening  of  the 
septum  in  this  region  is  of  the  utmost  importance,  especially  in 
difficult  cases,  in  which  the  uncovering  of  the  anatoinjcal 
arrangements  in  this  region  constitutes  the  key  to  the  entire 
situation. 

As  a  result  of  these  considerations  we  may  conclude  as  fol- 
lows: A  suffiycient  exposure  of  the  septum  to  permit  of  good 
access  to  the  cartilaginous  part  of  the  deviation  is  essential  in 
all  cases,  but  the  incision  should  be  so  planned  as  to  permit  a 
sufficient  exposure  of  the  bony  deflection  as  well.  This  is  par- 
ticularly important  in  extreme  and  difficult  cases,  for  in  these 
the  removal  of  the  bony  part  is  usually  indispensable  for  the 
correction  of  the  deformity.  Just  as  the  anterior  portion  of  the 
bent  cartilage  shuts  out  from  view  its  deeper  parts,  so  the  ante- 
rior part  of  the  bony  deflection,  the  deviated  intermaxillary 
crest,  closes  the  bend  in  the  bony  parts  and  shuts  from  view  the 
deeper  parts  of  the  deviated  vomer.  "  The  proper  exposure  of 
the  bony  part  of  the  deviation  is,  therefore,  an  essential  part 
of  an  open  operation,  and  in  the  experience  of  the  writer  can 
not  be  obtained  by  any  of  the  incisions  that  have  heretofore 
been  suggested  or  practiced  so  well  as  by  the  method  herein 
advocated. 
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AMi\   1  A  1  lu.\  ul'  TliH  Kl'luunilb  l.\  LAKVN- 
GEAL  TUBERCULOSIS. 

i>Y   LORKN/.O    l>.   LoCKARn,   M.   U., 

Denver. 

Ily  far  the  most  fatal,  as  well  as  the  most  painful,  localization 
of  tuberculosis  in  the  larynx  is  the  epiglottidean ;  a  type  always 
resistant  to  treatment,  rapid  in  development  and  extension,  and 
tleplorable  in  the  subjective  symptoms  evoked. 

The  picture  presented  by  the  unfortunate  subject  of  such  a 
process  is  well  known  to  all,  and  no  other  condition,  with  the 
possible  exception  of  a  malignant  growth,  induces  a  feeling 
of  such  utter  helplessness  as  to  either  cure  or  effective  pallia- 
tion. 

That  it  is  possible,  however,  through  radical  extirpation  of 
the  involved  organ,  to  effectually  relieve  the  pain  in  practically 
all  of  these  cases  and  to  permanently  cure  the  larynx  in  a  small 
proportion,  has,  I  believe,  been  conclusively  demonstrated. 

Extensive  studies  upon  the  living  and  dead  have  shown  that 
approximately  one-third  of  all  consumptives  have,  in  greater  or 
lesser  degree,  coincident  involvement  of  the  throat,  and  sta- 
tistics prove  that  in  over  twenty  per  cent  of  the  laryngeal  cases 
the  epiglottis  is  involved.  That  this  estimate  is  conservative 
is  shown  by  the  following  table: 

Cases  of  laryngeal  Lesions  of 

.\iuhor.                       tuberculosis.  epiglottis. 

Mackenzie  .                            5CX)  175 

Mackenzie 100  (Postmortems)       81 

Lake : 329  68 

Carmodv                                 155  58 

Stein     .' 100  65   (Est.) 

T    I   Harris... 125  35  (Est) 

Author   .                                961  136 

2,270  618—27.22% 
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In  the  above  table  the  number  of  cases  of  epiglottidean  in- 
volvement has  been  compared  with  the  total  number  having 
laryngeal  tuberculosis.  In  the  following  table  the  number  of 
epiglottidean  cases  is  compared  with  the  total  of  laryngeal 
lesions,  a  method  that  gives  a  much  smaller  percentage,  as 
each  individual  usually  has  several  distinct  foci : 

Lesions  of  the  Lesions  of  the 

Author                             larynx.  epiglottis. 

Gaul  140  27 

Mackenzie 1,174  186 

Lake 859          •  82           ' 

Phipps  Institute  150  14 

Author 1,671  127 


3,994  436—10.91% 

These  statistics  show  that  this  form  of  the  disease,  instead 
of  being  a  rare  manifestation,  as  is  commonly  believed,  is  a  rel- 
atively frequent  complication. 

A  tuberculous  lesion  of  the  epiglottis,  while  occasionally  the 
sole  localization  of  the  disease  in  the  throat,  occurs,  as  a  rule, 
in  patients  with  older  and  well-developed  foci  of  other  seg- 
ments of  the  larynx,  notably  of  the  arytenoid  cartilages  and 
aryteno-epiglottidean  folds.  Isolated  epiglottidean  disease,  in 
individuals  having  pulmonary  tuberculosis,  has  been  observed 
in  only  a  few  instances,  of  which  the. following  may  be  cited: 

Laryngeal  disease 
Author.  limited  to  epiglottis. 

Stein 2 

Barwell  1 

T.  J.  Harris 1 

H.  Bert  Ellis : 5 

Lake 4 

Carmody  1 

Besold  and  Gidionsen  : 8 

Author 4 

26 

On  theoretical  grounds  the  possibility  of  an  epiglottidean 
focus  being  the  first  and  only  lesion  in  the  body  must  be  admit- 
ted,  but    from   a   practical   standpoint   the  question   scarcely 
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deserves  serious  considertaion.  B.  L.  Shurly,  in  a  personal 
communication,  reports  one  case  of  apparently  primary  infec- 
tion, and  one  to  which  considerable  doubt  attaches  is  recorded 
by  Lake,  the  only  ones  found  in  a  close  review  of  4,991  cases. 

As  already  shown,  epiglottidean  tuberculosis  is  practically 
always  associated  with  advanced  disease  of  other  segments 
of  the  larynx  and  of  the  lungs,  and  to  this  fact,  in  large  meas- 
ure, can  be  accredited  its  appalling  mortality,  for  even  if  the 
epiglottidean  disease  were  capable  of  arrest  or  cure,  the  patient 
would  usually  succumb  to  these  concurrent  processes.  Even 
when  the  pulmonary  and  other  laryngeal  foci  are  incipient  or 
quiescent,  their  advancement  is  rapid  after  breaking  down  of 
the  epiglottis,  for  the  severe  dysphagia  and  resultant  cachexia 
soon  destroy  what  little  vitality  the  tissues  have  retained,  and 
these  conditions  have  generally  supervened  by  the  time  the 
case  comes  under  observation. 

Even  in  the  incipient  cases  little  is  to  be  anticipated  from 
medicinal  treatment,  for,  as  a  rule,  they  progress  rapidly  from 
bad  to  worse,  while  in  those  with  advanced  lesions  we  are  even 
powerless  to  control  the  terrible  dysphagia. 

From  such  statistics  as  are  available  it  would  seem  that  the 
general  mortality  of  these  cases,  including  both  the  incipient 
and  advanced,  is  in  the  neighborhood  of  ninety  per  cent.  If 
one  took  into  account  the  advanced  cases  only,  those  associated 
with  severe  dysphagia,  it  would  be  found  that  not  more  than 
one  to  two  per  cent  result  in  local  healing.  Many  eminent 
laryngologists  p'.ace  the  death  rate,  in  this  class  of  patients,  at 
ICX)  per  cent. 

These  statistics,  moreover,  do  not  show  the  full  extent  of 
our  helplessness,  for.  in  addition  to  the  failure  to  cure  or  even 
temporarily  arrest  the  process,  we  achieve  but  little  in  the  way 
of  relief ;  success  in  conquering  or  markedly  lessening  the 
dysphagia  would  palliate,  in  large  degree,  our  lack  of  success 
in  overcoming  the  disease. 

Any  method  of  treatment,  therefore,  that  oflfers  some  hope 
of  local  cure  in  favorable  cases,  and  promise  of  euthanasia  in 
the  incurable,  deserves  serious  consideration,  and  such  a 
method  we  unquestionably  possess  in  complete  amputation. 

.Although  the  number  of  enduring  cures  of  the  patient,  as  a 
result  of  the  operation,  is  small  and  must  ever  remain  so, 
because  of  associated  conditions  in  other  organs,  the  procedure 
does  undoubtedly  save  an  occasional  case,  and  I  feel  that  the 
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Statement  is  justifiable  that  no  palliative  operation,  in  the  whole 
domain  of  surgery,  gives  more  brilliant  immediate  results. 

That  eventual  cures  are  not  more  frequently  attained  is  no 
valid  objection  to  its  performance,  for  the  vast  majority  are 
already  irrevocably  doomed  when  they  come  under  the 
laryngologist's  observation,  and  we  are  confronted  by  a  single 
problem:  the  relief  of  pain.  In  a  not  inconsiderable  proportion 
of  these  cases,  however,  a  complete  arrest  of  the  laryngeal 
process  is  attained,  and  in  a  small  number  the  removal  of  this 
complication  enables  the  body  to  conquer  the  basic  disease. 

Of  the  twenty-seven  cases  operated  by  the  author,  twenty- 
six  were  completely  relieved  of  pain ;  in  eight  the  larynx  was 
cured,  and  in  five  the  pulmonary  process  eventually  became 
quiescent.  Three  cases  are  still  under  treatment.  In  one  case 
the  palate  was  also  involved,  but  even  in  this  instance  degluti- 
tion was  greatly  facilitated. 

Of  the  cured  cases  one  has  endured  five  years  and  a  half, 
and  one  four  years  and  eight  months. 

When  it  is  recognized  that  these  cases,  if  operated  early, 
before  the  vitality  is  hopelessly  impaired  and  the  accompany- 
ing conditions  advanced  to  an  incurable  stage,  are  susceptible 
of  cure,  the  operation  will  take  its  place  as  a  curative  as  well 
as  a  palliative  procedure. 

The  average  length  of  life  after  operation,  the  usual  way  of 
estimating  the  utility  of  such  a  procedure,  is  of  absolutely  no 
importance  in  this  connection,  for  it  is  no  way  an  index  of  its 
effectiveness ;  the  amputation,  nine  times  out  of  ten,  is  made 
with  the  sole  idea  of  relieving  pain,  with  the  knowledge  that 
life  cannot  be  prolonged  more  than  a  few  months  at  most; 
hence  statistics  are  certain  to  be  misleading  and  disappointing. 

Thus  Laice,  in  summarizing  his  results  according  to  this 
method,  says :  "By  these  methods  I  have  removed  the  epiglot- 
tis some  fifteen  times.  Speaking  from  this  experience.  I  con- 
sider the  average  duration  of  life  after  operation  in  bad  cases, 
to  be  not  less  than  three  months,  and  seldom  more  than  nine 
months ;  and  in  a  certain  number,  in  which  the  epiglottis  is 
attacked  earlier  than  usual  in  the  course  of  the  laryngeal  and 
pulmonary  disease,  a  complete  cure  may  result." 

Since  the  results  are  very  favorable  when  the  operation  is 
performed  before  the  concurrent  processes  are  far  advanced, 
a  triple  classification  in  tabulating  the  cases  will  be  attempted. 
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(a)  Results  in  patients  who,  were  it  not  for  the  epiglot- 
tidean  involvement,  might  be  classed  as  favorable. 

(b)  Results  in  patients  suffering  from  dysphagia  due  to  in- 
volvement of  the  epiglottis,  in  whom  the  pulmonary  or  other 
laryngeal  lesions  would  warrant  an  unfavorable  pr"<.'"..vis, 
even  if  the  epiglottis  were  not  affected. 

(c)  Because  of  the  impossibility  of  getting  definite  data 
regarding  the  general  condition  of  a  large  number  of  cases 
operated,  a  separate  table,  including  these  cases,  must  be  made. 

In  cases  of  the  first  class  a  large  percentage  of  enduring 
cures  may  be  anticipated ;  in  the  second  class,  comprising  the 
great  majority,  an  occasional  cure  only  may  be  attained,  but 
these  would  undoubtedly  succumb  under  other  methods  of 
treatment,  and  in  those  that  do  not  recover  the  dysphagia  will 
usually  completely  disappear. 

NUMBER  OF  CASES,  240. 

Heryng  100 

Barwell  30 

Lake    .".. 15 

Freudenthal  ,.  10 

Harris  .                2 

Carmody  9 

Schmidt  9 

Hajek 1 

Moeller  20 

Beck 1 

Gleitsman                                                   3 

Flatau   1 

Sollenberger  2 

Gruenwald 1 

Gerber  *3 

Sokolowski *3 

Potter tl 

Bennett  1 

Newman                                            1 

Author  ..  27 
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The  operation  has  also  been  done,  a  number  of  times,  by 
Besold  and  Gidionsen. 


*Some  additional  cases.    Number  not  specified, 
t  Cancer. 
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ANALYSIS  OF  134  CASES. 


Cases. 
11 


Cases. 
83 


Pain 

relieved. 

11 


Pain 

relieved. 

79 


CLASS     A. 

Epiglottis 

healed. 

11 


CLASS     B. 

Epiglottis 

healed. 

70 


Larynx  Patient 

healed.  cured. 

8  5 

3  under     3  no  report, 
treatment.      3  under 
treatment. 


Larynx 
healed. 
3 


Patient 
cured. 
0 


Cases. 
40 


Pain 
relieved. 

25 


CLASS     C. 

Epiglottis 
healed. 

25 


Larynx 
healed. 
8 


Patient 

cured. 

7 


TOTALS. 

Pain             Epiglottis  Larynx 

Cases.            relieved.           healed.  healed. 

134                  115                  106  19 

Class  A.  Class  B. 

Pain  relieved  100.00%  95.18% 

Epiglottis  healed 100.00%  84.33% 

Larynx  healed  72.72%  3.61% 

Patient  cured 45.45%  0.00% 


TOTALS. 


Pain 
relieved. 
85.82% 


Epiglottis 
healed. 
79.1% 


Larynx 
healed. 
14.17%, 


Patient 

cured. 

12 

Class  C. 
62.5% 
62.0% 
20.0% 
17.5% 


Patient 
cured. 
8.95% 


An  additional  100  cases,  reported  by  Heryng  in  a  personal 
communication,  are  not  included  in  this  report,  since  general 
conclusions  only  were  given.  He  says:  "I  have  operated 
about  100  times,  70  times  with  the  double  curette  and  perhaps 
25  times  with  the  galvanocautery  snare.    The  cautery  seemed, 
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in  a  number  of  instances,  to  provoke  severe  and  prolonged 
reaction.  When  possible,  I  remove  either  the  entire  epiglot- 
tis, or  one-half,  with  the  double  curette  or  cold  snare,  because 
after  their  use  there  is  only  the  slightest  reaction,  and  the 
dysphagia  disappears  more  promptly.  Evil  consequences,  such 
as  severe  bleeding,  I  have  never  experienced." 

Of  the  six  other  cases  not  included  in  the  report,  five  could 
not  be  analyzed ;  the  sixth  waS  a  case  of  cancer,  involving  the 
epiglottis,  in  which  amputation  gave  wonderful  relief. 

In  considering  these  figures,  allowance  must  be  made  for 
two  sources  of  error:  in  the  first  place,  in  a  small  number  of 
cases,  after  varying  periods  of  complete  relief,  some  pain 
recurred,  owing  to  progression  of  complicating  laryngeal 
lesions,  and,  on  the  other  hand,  some  cases  benefited  to  a  con- 
siderable degfree  were  not  classed  as  successful,  for  I  have 
attemped  to  tabulate  as  relieved  only  those  in  whom  no  dyspha- 
gia persisted. 

Many  cases  pass  from  observation  after  relief  of  the  sub- 
jective symptoms,  hence  the  statistics  regarding  the  eventual 
outcome  of  the  disease  in  the  lungs  and  larynx  are  very  incom- 
plete. 

Of  all  the  authorities  consulted,  who  have  performed  the 
operation,  only  one  believes  it  to  be  unwarranted:  Sokolowski, 
of  Warsaw. 

He  writes :  "Gradually,  from  year  to  year,  I  have  departed 
from  the  surgical  treatment  of  laryngeal  tuberculosis,  because 
by  general  treatment,  combined  with  local  treatment  (carbolic, 
menthol,  lactic  acid,  etc.),  I  achieve  improvement  and  healing 
without  the  bad  results  of  the  surgical  procedures.  For  the 
same  reason  we  have  given  up  complete  and  partial  amputa- 
tions of  the  epiglottis,  which  I  previously  performed  in  some 
cases  without  any  striking  results.  Recently  my  long-time 
assistant.  Dr.  Erbrich,  operated,  in  our  hospital,  three  cases 
of  advanced  laryngeal  tuberculosis  with  severe  dysphagia, 
after  ineffectual  local  treatment,  by  excision  of  the  epiglottis, 
but  the  results  were  not  satisfactory,  as  the  dysphagia  was  not 
relieved." 

A  considerable  number  opposed  the  procedure  on  theoretical 
grounds,  and  a  yet  larger  number,  who  had  not  done  the  com- 
plete operation,  favored,  in  certain  cases  of  limited  involve- 
ment, the  excision  of  small  areas.     As  this  paper  deals  only 
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with  the  complete  operation,  their  valuable  work  cannot  be 
quoted. 

The  general  opinion  of  those  who  have  had  considerable 
experience  with  the  operation  is  well  reflected  by  Jorgen 
Moeller,  of  Copenhagen,  who  wrote  to  me  as  follows:  "As 
you  see,  I  have  this  time  (10  unreported  cases)  no  brilliant 
results  to  record.  The  cases,  however,  were  all  very  bad,  and 
in  which  the  indications  for  operation,  as  previously  adhered 
to,  were  extended  to  embrace  all  cases  of  severe  dysphagia  due 
to  the  epiglottis,  even  when  the  lungs  were  hopelessly  dis- 
eased. (In  his  previous  ten  cases,  in  which  the  line  was  more 
strictly  drawn,  he  had  three  cures :  two  of  these  are  still  well, 
and  one  has  had  a  recurrence.)  It  appears  to  me,  however, 
that  the  history  of  these  cases  supports  the  correctness  of  this 
extension  of  the  indications  for  amputation,  because  almost 
without  exception  there  was  wonderful  relief  that  lasted  for  a 
longer  or  shorter  time,  frequently  until  death." 

INDICATIONS. 

There  need  be  no  confusion  regarding  the  types  of  cases 
in  which  amputation  is  indicated, 

1.  The  operation  is  imperatively  demanded  in  every  case 
of  involvement  accompanied  by  severe  dysphagia,  regardless 
of  the  state  of  the  lungs. 

2.  Immediate  removal  is  indicated  even  when  dysphagia 
has  not  supervened,  provided  the  lesion  is  extensive  and  there 
is  still  hope  of  arresting  the  pulmonic  disease.  The  existence 
of  such  a  focus  is  a  constant  menace,  because  it  may  at  any 
moment  give  rise  to  severe  pain  and  in  a  brief  period  cause 
irreparable  injury. 

3.  Any  lesion  that  resists  treatment  should  be  excised. 

4.  If  the  condition  of  the  epiglottis  is  such  as  to  hinder 
correct  treatment  of  underlying  lesions,  it  may  be  removed  to 
render  these  parts  more  accessible. 

METHODS  OF  AMPUTATION. 

The  methods  employed  are  unimportant,  provided  they  per- 
mit of  complete  excision  and  leave  a  smooth  stump.  If  the 
lesions  are  sharply  circumscribed,  only  the  affected  parts  need 
be  removed,  but  when  there  is  considerable  involvement,  or  if 
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doubt  exists  as  to  the  true  limits  of  the  disease,  the  entire 
organ  should  be  amputated. 

The  preference  of  the  individual  may  decide  in  favor  of  the 
cutting  forceps,  the  cold  snare,  or  the  electric  snare. 

In  my  earlier  cases  I  used  the  galvanocautery  snare,  but  early 
abandoned  it.  owing  to  the  severe  reaction  experienced  in  nearly 
every  instance.  In  one  of  my  last  cases  I  used  the  cold  wire, 
as  advocated  by  Gerber,  of'  Koenigsberg,  who  has  operated 
three  times  in  this  way.  In  its  favor  he  claims  (1)  slight 
reaction  in  the  neighboring  tissues,  (2)  slight  pain  and  little 
bleeding,  (3)  rapid  performance. 

In  my  case  the  first  two  indications  were  fulfilled,  but  owing 
to  a  slight  slipping  of  the  loop  it  was  necessary  to  remove  the 
central  base  with  the  forceps. 

Gerber  says:  "I  have  frequently  removed  the  epiglottis, 
formerly  with  the  cutting  forceps  and  cautery.  Of  late,  how- 
ever, with  especially  good  results,  by  means  of  the  cold  snare. 
I  have  undertaken  this  for  the  relief  of  severe  dysphagia,  and 
have  had  very  good  results. 

"An  influence  upon  the  general  disease  in  cases  of  extensive 
tuberculosis  has  not  been  experienced  or  expected." 

With  perfect  adaptation  of  the  snare  much  time  may  be 
saved,  as  it  is  rarely  possible,  with  the  cutting  instruments,  to 
thoroughly  remove  the  organ  with  less  than  three  distinct  sec- 
tions— one  for  the  central  portion  and  one  each  for  the  lateral 
thirds. 

Of  the  cutting  forceps  there  are  two  of  almost  equal  utility ; 
the  Lake-Barwell  and  the  Spiess.  The  g^reat  fault  with  the 
Spiess  instrument,  as  commonly  made,  is  that  it  has  the  same 
length  of  shaft  and  curve  as  the  instruments  designed  for  endo- 
laryngeal  work,  so  that,  in  many  instances,  when  the  cutting 
blades  are  in  position,  the  shaft  impinges  against  the  palate  to 
such  an  extent  that  free  manipulation  is  impossible.  In  one 
instance,  when  no  other  instrument  was  available,  nearly  three 
hours  were  consumed  in  the  operation,  as  the  irritation  pro- 
duced in  the  attempts  to  introduce  the  instrument  caused  uncon- 
trollable gagging.  With  the  correction  of  this  defect  it  would 
be  a  very  valuable  instrument.  In  the  Lake-Barwell  forceps 
this  fault  does  not  exist.  The  operation  is  likewise  simplified 
l)y  the  possession  of  several  instruments  of  various  sizes,  with 
the  blades  placed  at  different  angles  to  the  shaft,  for  in  no  two 
instances  is  the  epiglottis  of  the  same  size  and  shape. 
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In  several  instances  I  have  successfully  used  a  modified 
lingual  tonsillotome. 

The  parts  can  be  so  completely  anesthetized  with  20  per  cent 
cocain  as  to  make  the  operation  practically ,  painless ;  never 
have  I  seen  even  the  most  sensitive  and  nervous  patient  rebel. 

Hemorrhage  is  seldom  severe  and  it  is  not  necessary  to  make 
preliminary  applications  of  adrenalin ;  after  each  section  there 
is  free  bleeding  for  a  few  seconds,  necessitating  a  brief  period 
of  waiting  before  the  following  cut  can  be  made.  In  only  one 
case,  of  which  I  have  record,  has  the  bleeding  been  even  pro- 
fuse; this  occurred  in  the  practice  of  Harold  Barwell,  but  no 
especial  procedures  were  necessary  for  its  control. 

The  report  of  an  interesting  case  of  hemorrhage  was  sent 
me  by  Moeller,  of  Copenhagen.  He  writes:  "Immediately 
(after  the  amputation)  severe  bleeding  occurred,  which, 
despite  the  local  use  of  ice,  persisted,  unabated,  for  an  hour, 
when  I  was  able  to  get  a  good  view  of  the  larynx,  and  found 
the  wound  covered  with  a  firm  coagulum  and  no  bleeding 
point;  the  patient  also  declared  that  his  sensations  were  the 
same  as  during  a  previous  pulmonary  hemorrhage.  He  was, 
therefore,  sent  to  the  hospital.  After  six  weeks  he  was  dis- 
charged feeling  very  good ;  there  was,  however,  no  demon- 
strable improvement  of  the  pulmonary  process.  The  amputa- 
tion wound  was  almost  completely  cicatrized  ;  the  disease  in  the 
interior  of  the  larynx  needs  further  treatment." 

In  nearly  all  of  my  cases  the  organ  was  removed  as  near  as 
possible  to  the  base,  but  never  was  there  any  bleeding  of 
moment.  The  last  vestige  of  blood  in  the  sputum  has  usually 
disappeared  within  a  quarter  of  an  hour. 

In  its  exposed  condition,  subject  to  constant  insult  by  the  pul- 
^  monary  secretions,  it  would  seem  probable  that  postoperative 
infection  would  be  a  danger  of  considerable  magnitude.ibut  this 
contingency  has  only  rarely  materialized.  Lake  reports  one  case 
of  infection  of  the  stump  that  responded  to  treatment,  and  I 
have  seen  two  cases  in  which  superficial  ulceration  occurred  ;  in 
both  instances  the  ulcers  disappeared  under  the  use  of  antiseptic 
sprays  and  cauterizing  pigments.  In  one  case  the  stump  be- 
came infiltrated,  but  did  not  produce  any  particular  discom- 
fort. In  several  additional  cases,  in  which  the  dysphagia  was 
completely  relieved,  the  stump  was  not  entirely  healed  at  the 
time  of  death,  but   including  these,   it  leaves,   in   mv  series, 
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tueiity-thrce  cases  of  perfect  healing  in  a  total  of  twenty- 
seven. 

Barwell,  in  thirty  amputations,  has  not  met  with  one  where 
there  was  postoperative  ulceration  or  inflammation  ;  ( ileitsmann 
has  removed  the  organ  three  times  without  subsequent  local 
infection;  T.  J.  Harris  did  not  have  it  in  either  of  his  two 
cases,  and  Dr.  Carmody,  of  nine  cases  which  he  operated,  had 
two  in  which  the  wound  was  not  completely  cicatrized  at  the 
time  of  death ;  in  the  remaihing  seven  local  healing  was  per- 
fect. 

Aggravation  of  the  pulmonary  process  must  be  an  accident 
<if  extreme  rarity.  Barwell,  in  a  personal  communication, 
says :  **In  nearly  all  of  my  cases  the  excision  has  been  performed 
merely  for  the  relief  of  dysphagia,  for  in  my  experience  infil- 
tration of  the  epiglottis  seldom  occurs  until  the  disease  in  the 
lungs  and  other  parts  of  the  larynx  is  so  far  advanced  that 
cure  is  out  of  the  question.  I  have  never  seen  any  shock ; 
hemorrhage  has  never  been  dangerous,  and  only  profuse  in 
one  case.  I  have  never  found  the  general  condition  made 
worse  by  the  operation.  The  wound  never  becomes  inflamed 
nor  acts  as  the  starting  point  of  ulceration  ;  in  most  cases  where 
the  general  condition  is  fairly  good  it  tends  to  heal  rapidly  and 
often  becomes  completely  healed  in  about  fourteen  days.  In 
every  case  the  severe  dysphagia  has  been  much  improved  and 
frequently  quite  abolished,  but  in  some  removal  of  the  aryte- 
noid swelling  has  become  necessary  as  well." 

Dr.  Freudenthal,  in  summarizing  the  results  of  his  ten  opera- 
tions, says:  "A  reinfection  was  stirred  up  that  caused  death  in 
some  cases  within  a  week." 

In  one  of  my  cases,  a  man  nt  uventy-three  years.  tlKic  ot.- 
curred,  ten  days  after  operation,  a  miliary  outbreak  in  the 
pliarynx  and  nasopharynx  that  soon  produced  wide  destruction 
of  tissue.  The  patient  had  large  cavities  in  both  lungs,  uni- 
versal laryngeal  involvement,  and  a  large  tuberculous  ulcer  of 
the  right  cheek,  above  and  posterior  to  the  last  molar,  forming 
a  necrotic  pouch  as  large  as  a  hickory  nut.  At  the  time  of 
operation  this  ulcer  was  extending  to  the  anterior  pillar,  and 
the  temperature  was  ranging  around  103  degrees.  Two  weeks 
l)efore  the  epiglottis  was  rrni  vrd  he  was  operated  for  appen- 
dicitis. The  miliary  outbreak  could  hardly  be  accredited  to 
the  operation,  which  was  performed  because  deglutition  had 
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become  impossible  and  he  was  starving  to  death.  The  pain 
was  greatly  lessened  by  the  operation  and  thereafter  could  be 
largely  controlled  by  cocain  and  morphin. 

In  very  exceptional  cases  the  cough  is  temporarily  aggra- 
vated and  the  sputum  increased,  but  these  symptoms  rapidly 
subside.  In  the  great  majority  of  instances  the  exact  opposite 
obtains,  and  the  cough  is  almost  at  once  diminished  in  fre- 
quency and  severity,  sometimes  to  an  extent  that  seems  almost 
incredible.  Occasionally  the  temperature  is  slightly  elevated 
for  one  or  two  days,  but  usually  there  is  a  decided  and  almost 
immediate  fall  from  the  average  maintained  during  the  preced- 
ing weeks,  the  declension,  in  several  cases,  amounting  to  three 
and  four  degrees  within  the  first  few  days. 

AFTER-TRKATMENT. 

Because  of  theoretical  considerations  it  was  long  the  author's 
practice  to  have  the  patients  fed  by  nutrient  enemata  during 
the  first  week ;  today  he  permits  the  taking  of  non-irritant  liquid 
food  within  a  few  hours  of  the  time  of  operation.  As  a  rule 
little  pain  is  experienced,  but  as  paroxysms  of  coughing  are 
occasionally,  though  rarely,  provoked,  it  is  advisable  that  solid 
food  be  withheld  for  a  couple  of  days.  In  a  number  of  in- 
stances a  full  meal  has  been  eaten  at  the  end  of  forty-eight  hours. 
If  difficulty  in  swallowing  is  experienced  within  the  first  days 
the  food  should  be  taken  through  a  tube,  while  the  patient  lies 
prone  with  the  head  well  below  the  level  of  the  body.  In  the 
short  interval  during  which  solid  foods  are  withheld  the 
strength  is  maintained  by  raw  eggs  in  milk,  custards,  beef- 
juice,  Biftick  a  la  Tartare,  raw  oysters,  gelatines,  etc. 

During  the  first  twenty-four  or  thirty-six  hours  comfort  is 
promoted  by  keeping  the  air  of  the  room  impregnated  with 
steam,  and  there  is  nothing  more  soothing  than  the  following 
mixture,  one  teaspoonful  to  the  pint  of  boiling  water: 

Ol.  pinus  pumilionus dram  i. 

Menthol  gr.  xxv. 

Milk  of  magnesia oz.  ij. 

Until  healing  is  complete  the  cough  is  controlled,  if  exces- 
sive and  irritating,  by  sedatives  and  expectorants ;  the  larynx 
is  cleansed  several  times  a  day  by  a  one-half  per  cent  formalin 
solution,  followed  by  a  daily  application  of  20  per  cent  argyrol, 
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and  ii  pain  l)cr^l^l^,  ihc  injection  of  orthoforni  emulsion,  ac- 
cording to  the  fonnula  of  Freudenthal. 

Immediately  after  the  operation,  as  so(jn  as  bleeding  has 
>topped,  the  stump  is  thoroughly  rubbed  with  lactic  acid. 
Heryng  advises  the  use,  at  this  time,  of  a  two  per  cent  alcoholic 
solution  of  malachite  green. 

To  one  who  has  not  previously  perfonned  this  operation  two 
things  are  a  decided  revelation ;  the  wonderful  and  almost  im- 
mediate relief  of  pain  and  the  insignificant  amount  of  post- 
operative inflammation  and  discomfort,  unless  there  are  accom- 
panying conditions  themselves  provocative  of  pain.  Even  in 
these  cases  the  suffering  is  greatly  diminished.  One  naturally 
presupposes  a  prolonged  period  of  odynophagia  and  dysphagia, 
but  in  practice  it  is  found  that  the  odynophagia  almost  imme- 
diately disappears,  that  there  is  little  subsequent  soreness,  and 
that  deglutition,  previously  difficult  or  entirely  impossible,  be- 
comes at  once  almost  normal. 

I  believe  it  can  justly  be  claimed  that  by  this  operation  we 
save  a  certain  number  of  lives  that  otherwise  would  most  cer- 
tainly be  sacrificed ;  that  in  the  vast  majority,  when  a  cure  is 
not  to  be  thought  of,  we  effectually  conquer  the  pain,  and  that 
we  succeed,  even  in  those  in  whom  the  suffering  is  not  en- 
tirely controlled,  owing  to  the  presence  of  complicating  lesions, 
in  diminishing  it  to  a  notable  degree. 
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A  NEW  METHOD  FOR  INFLATING  THE  EUSTA- 
CHIAN TUBE  AND  MIDDLE  EAR.* 

By  Edmund  Prince:  Fowler,  M.  D., 

New  York. 

For  forty-five  years  Politzer's  method  of  inflating  the  mid- 
dle ear  has  had  no  rival  for  simplicity  and  but  few  for 
efficiency  and  safety.  The  reason  for  its  pre-eminence  in 
otologic  practice  is  that  it  makes  use  of  the  act  of  swallowing 
to  open  the  pharyngeal  mouth  of  the  Eustachian  tube,  and  this 
is  the  method  by  which  nature  mainly  and  best  maintains  the 
normal  pneumatic  balance  in  the  air  channels  of  the  middle 
ear.  Politzer's  method  is,  however,  sometimes  impotent  to 
effect  an  entrance  into  the  closed  tube,  and  we  are  driven  to 
modifications  or  other  methods  of  inflation. 

Although  you  are  all  fully  cognizant  of  these  modifications 
of  Politzerization,  I  will  briefly  state  the  most  important. 

Instead  of  swallowing  water  at  the  moment  of  air  compres- 
sion in  the  nasopharynx,  the  simple  act  of  swallowing  may  be 
performed,  or  a.  lump  of  sugar  or  other  substance  may  be 
held  in  the  mouth  to  increase  the  secretion  of  saliva  and  so 
facilitate  deglutition.  Simply  lifting  the  soft  palate  will  occa- 
sionally open  the  mouth  of  the  tube;  so  also  acts  phonation, 
especially  of  words  containing  the  syllables  "hie,"  "hac"  and 
"huk,"  etc.,  and  the  letter  "k."  Blowing  into  and  puffing  out 
of  the  cheeks,  or  inspiring  through  the  nearly  closed  lips,  or 
through  a  small  tube  inserted  between  the  lips,  all  tend  to  ele- 
vate the  palate  and  shut  off  the  nasopharynx  from  the  aural 
cavity,  and  so  enable  the  air  pressure  to  be  increased  in  the 
former  during  the  air  insufflation.  Whereas  at  times  one  of 
these  methods  may  succeed  in  aiding  Politzerization,  it  is  rare 
to  have  it  so  happen,  and  we  are  usually  forced  to  catlieterize 

♦Read  before  the  Section  on  Otology,  New  York  Academy  of 
Medicine,  January  8,  1909. 
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the  tube  to  obtain  the  desired  increase  in  the  intratympanic 
pressure  in  different  cases. 

In  children,  we  are  frequently  dependent  on  their  cries  for 
closure  of  the  soft  palate,  and  in  adults  and  children  it  is  not 
an  uncommon  occurrence  to  fail  miserably,  because  we  can- 
not with  sufficient  accuracy  time  the  air-bag  pressure  so  that  it 
will  coincide  with  the  shutting  oflF  of  the  patient's  nasopharynx. 

Stenosis  of  the  pharyngeal  orifice  of  the  Eustachian  tube 
from  edema  or  tenacious  mucus  frequntly  blocks  the  entrance 
of  air  bv  Politzer's  method,  and  even  cleansing  or  shrinking 
the  tissues  with  adrenalin  or  cocain  fails  to  permit  entrance 
of  the  air.  Likewise,  narrowing  or  closing  of  any  portion  of 
the  tube  will  often  effectually  block  all  attempts  at  inflation. 

.\ow,  although  we  have  in  catheterization  of  the  tube  a  most 
efficient  and  dependable  means  for  inflation  of  the  middle  ear, 
there  are  many  reasons  why  we  should  prefer  Politzerization,  if 
the  latter  is  feasible.  Briefly,  these  reasons  are — its  simplicity 
of  application,  which  enables  not  only  the  general  practitioner 
to  successfully  treat  many  ear  affections,  but  also  adapts  it 
for  use  by  the  patient  himself ;  its  possibility  of  use  in  many 
cases  in  children  and  adults  w'here  catheterization  is  impos- 
sible because  of  deformities  or  pathologic  conditions  in  the 
nose  or  nasopharynx,  or  because  of  the  pain,  discomfort  or 
irritation  causefl  by  the  introduction  of  the  qjtheter  into  the 
nose  or  tubal  mouth. 

I  will  not  go  more  fully  into  the  advantages  and  disadvan- 
tages or  dangers  of  Politzerization  and  catheterization  in  this 
paper,  as  they  are  well  known  to  all  otologists,  and  space  will 
not  permit.  I  have  briefly  summarized  the  matter  as  above,  to 
better  lead  up  to  the  consideration  of  the  method  with  which  I 
desire  to  acquaint  you.  as  it  was  partly  through  the  contem- 
plation of  facts  such  as  I  have  noted  that  I  was  led  to  devise  it. 

During  the  experiments  incident  to  the  testing  of  my  instru- 
ment for  diagnosing  and  differentiating  ossicular  anchyloses,  I 
was  struck  with  the  fact  that  after  Valsalva's  experiment,  or 
inflation  of  the  middle  ear  by  other  means,  the  normal  pressure 
in  the  t\Tnpanic  cavity  was  reestablished  with  much  more 
facility  on  swallowing  than  was  the  case  after  swallowing 
following  Toynbee's  experiments  or  deflations  by  other  meth- 
ods. It  was  clearly  apparent  that  the  Eustachian  tube  would 
permit  of  air  transit  towards  its   pharyngeal  end    with   more 
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facility  than  in  the  opposite  direction.  It  was  also  to  my  mind 
quite  clear  why  this  should  be  the  case,  aside  from  the  action  of 
the  cilia,  or  the  form  or  patency  of  the  Eustachian  tube.  I  rea- 
soned that  although  the  tube  could  not  be  exactly  compared 
to  a  soft  tube  outside  of  the  body,  its  membranous  portion,  and 
especially  the  pharyngeal  end,  could  be  so  thought  of,  and 
that  a  partial  vacuum  or  condensation  of  the  air,  distal  to  its 
pharyngeal  mouth,  would  act  similarly  to  a  partial  vacuum  or  a 
condensation  of  air  distal  to  a  closed  section  of  very  soft  rubber 
tubing.  In  both  cases  it  needs  no  elaborate  argument  to  prove 
that  a  diminished  air  pressure  distal  to  the  stricture  would  tend 
to  hold  in  approximation  the  stenosed  segment,  or  that  an  in- 
creased pressure  would  tend  to  make  it  more  readily  patent. 

These  results  would  likewise  hold  in  kind,  if  pressure  was 
brought  to  bear  from  the  proximal  ends  of  the  tubes,  and  they 
would  open  much  more  readily  under  this  air  pressure  if  the 
air  contained  in  the  distal  portions  was  in  a  state  of  condensa- 
tion than  if  it  was  below  normal  atmospheric  pressure..  These 
facts  throw  light  on  the  subject  of  Eustachian  tube  permeabil- 
ity, and  the  vicious  condition  which  tends  to  perpetuate  itself 
once  the  normal  air  pressure  in  the  tympanic  cavity  is  lowered 
by  tubal  strictures.  They  also  suggested  to  me  a  method  of 
effecting  the  permeability  of  the  Eustachian  tube,  of  relieving 
conditions  of  diminished  air  pressure  within  the  middle  ear, 
and  of  treating  middle  ear  diseases  concomitant  with  these 
lowered  tensions. 

The  method  consists  of  bringing  an  increased  air  pressure 
to  bear  on  both  extremities  of  the  closed  portion  of  the  tubal 
lining  by  simultaneously  condensing  the  air  in  the  middle  ear 
and  in  the  nose  and  nasopharynx.  To  accomplish  this  end  we 
may  construct  apparatus  in  several  ways,  and  I  will  describe 
two. 

The  simplest  form  consists  of  an  air  bag  connected  by  means 
of  a  Y  tube  to  a  nose-piece  and  an  ear-piece.  The  former  is 
preferably  a  large,  olive-shaped  nozzle,  and  the  latter  one  of  my 
ear  massage  cups — as  both  of  these  devices  are  more  agreeable 
to  the  patient,  easy  of  application,  painless,  sufficiently  tight, 
and  cleanly.  I  regularly  substitute  a  magnifying  Siegle's 
speculum  for  the  ear  cup,  during  the  first  few  inflations,  and 
obtain  a  magnified  view  of  the  tympanic  membrane,  to  be  sure 
that  the  air  has  entered  the  tube,  as  many  people  cannot  recog- 


INFLATING  EUSTACHIAN   TUBE  AND   MIDDLE  EAR.  855 

nize  its  entrance,  owing  to  the  nieatal  air  compression  prevent- 
ing the  drum  from  violently  distending,  as  is  the  case  in  Polit- 
zerization. The  patient  holds  the  nose-piece  with  one  hand 
tightly  in  either  nostril,  and  closes  the  other  nostril  with  the 
fingers  of  the  same  hand.  The  surgeon  adjusts  the  ear-piece 
tightly  into  or  about  the  ear,  depending  upon  which  contrivance 
he  is  using,  and  holds  the  air  bag  with  his  right  hand.  The 
patient  is  told  to  swallow,  and  is  he  does  so  the  surgeon  quickly 
compresses  the  air  bag,  thus  bringing  to  bear  on  the  tympanic 
membrane,  middle  ear  contents  and  outer  extremity  of  the 
Eustacliian  tube,  an  increased  air  pressure,  and  simultaneously 
an  increased  nasopharyngeal  pressure  on  account  of  the  closure 
of  the  soft  palate,  and  if  the  act  of  swallowing  has  opened  the 
tubal  mouth  the  air  pressure  extends  through  the  tube  toward 
the  middle  ear. 

I  f  for  any  reason  the  pharynx  was  not  properly  shut  off  from 
the  nose,  the  force  of  the  air  expends  itself  against  the  pos- 
terior pharyngeal  wall,  and  in  the  nose  and  oral  cavity,  and  a 
slight  wave  reaches  the  ear  drum  through  the  branch  going 
to  the  ear-piece.  This  latter  cannot  be  of  much  consequence 
unless  the  air  pressure  in  the  tubing  is  increased  by  the  closure 
of  the  nares  and  soft  palate. 

If  it  is  desired  to  bring  suction  to  bear  on  the  nose  and  middle 
ear.  it  is  necessary  to  at  once  release  the  air  bag  after  the 
inflation,  keeping  the  apparatus  in  place  and  the  nostrils  tightly 
closed.  In  stenosed  or  blocked  tubes  suction  does  not  often 
act  through  the  pharyngeal  mouth  of  the  tube,  as  the  moment  it 
is  exerted  the  inner  portion  of  the  tube  collapses  and  the  suction 
affects  the  tympanic  cavity  only  through  the  partial  vacuum 
in  the  external  meatus. 

In  cases  with  patent  tubes  it  is  often  possible  to  bring  alter- 
nately suction  and  compression  to  bear  on  both  sides  of  the 
drum  if  the  tubes  are  maintained  open  by  elevating  the  palate 
by  forced  inspiration  or  expiration  through  the  lips. 

The  above  described  method  is  sometimes  annoying,  for  the 
same  reason  as  is  Politzerization,  namely,  failure  to  correctly 
time  the  compression. 

To  obviate  this  difficulty  and  to  more  perfectly  regulate  the 
amount  of  pressure  exerted,  and  to  almost  wholly  eliminate 
any  pressure  on  the  external  surface  of  the  drum  membrane, 
except  there  be  a  successful  condensation  of  air  in  the  nose  and 
nasopharynx.  I  constructed  the  following  apparatus: 
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The  tube  from  the  ear-piece  is  joined  to  the  nose-piece,  or 
enters  the  latter's  tubing  very  close  to  the  nose  nozzle.  The 
tube  to  the  air  bag  is  constricted  just  before  it  gives  off  the 
branches  to  the  nose  and  ear,  and  an  elastic  reservoir  bag  is 
placed  between  this  constricted  portion  and  the  air  compression 
bag.  The  latter  is  provided  with  a  valve,  as  in  double  bulb 
atomizers,  so  that  although  the  supply  of  air  to  the  second  bulb 
is  intermittent,  the  latter  through  its  elasticity  maintains  a  con- 
tinuous current  of  air  through  the  distal  constricted  portion 
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of  the  tubing.  This  constricted  portion  must  be  of  such  a 
lumen  as  to  retard  the  escape  of  air  sufficiently  to  permit  of 
its  accumulation  in  the  storage  bulb. 

By  the  above  arrangement  we  are  relieved  from  the  necessity 
of  noting  the  exact  instant  of  our  patient's  swallowing,  for  no 
matter  when  he  accomplishes  the  act,  or  in  other  ways  opens 
his  Eustachian  tubes  and  closes  his  nasopharynx,  the  air  from 
the  apparatus  is  pouring  into  his  nose  and  will  increase  the 
pressure  in  the  nasopharynx  the  instant  its  escape  into  the 
oral  cavity  is  cut  off.     Moreover,  at  this  instant  and  not  before, 
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the  pressure  in  the  ear  portion  will  be  increased  by  the  same 
means  which  bring  about  an  increased  air  pressure  in  the  nasal 
cavity. 

By  continuing  to  supply  air  to  the  reservoir  bag  as  long  as  it 
is  desired  to  continue  the  treatment,  and  every  time  the  patient 
swallows  or  in  other  ways  opens  his  tubes  and  approximates 
his  soft  palate  to  the  posterior  pharyngeal  wall,  so  often  will 
we  accomplish  an  inflation  of  the  Eustachian  tube. 

If  it  is  undesirable  to  inflate  both  ears,  one  may  be  closed 
with  a  moistened  finger  to  prevent  its  tympanic  membrane 
from  bulging  during  the  treatment,  but  I  find  that  this  is  seldom 
necessary,  for  as  a  rule  the  ear  under  treatment  alone  is 
inflated.   Two  ear  cups  are  used  if  double  inflation  is  desired. 

.\ftcr  a  little  practice  one  can  demonstrate  on  himself  and 
learn  that  the  car  under  simultaneous  compression  requires 
less  pressure  to  open  its  tube  than  does  its  fellow. 

The  possibilities  of  simplifying  tubal  inflation  by  this  method 
are  numerous;  for  instance,  we  can  substitute  for  the  hand 
bag  a  foot  pump,  or  a  compressed  air  reservoir,  or  the  electric 
air  pump,  and  easily  arrange  that  just  so  much  pressure  is 
exerted  during  the  treatment. 

The  indications  and  contraindications  for  using  the  method 
are  not  as  yet  fully  worked  out,  but  I  believe  it  is  indicated  in 
preference  to  Politzerization  or  catheterization  in  many  cases, 
especially  in  children :  if  the  drum  ear  is  atrophic :  during 
tubal  or  middle-ear  congestions  or  inflammations ;  in  the  after- 
treatment  of  suppurative  otitis. 

L'nless  the  drum  membrane  is  movable  or  permeable  the 
method  is  not  applicable. 

To  prove  its  usefulness,  I  hope  some  of  you  will  give  the 
method  a  trial,  and  report  pro  or  con  at  some  future  meetincr 
of  the  Section. 


LXI. 

A   SIMPLE  ACUMETRIC   FORMULA   ADOPTED   BY 

THE  EIGHTH  INTERNATIONAL  OTOLOGIC 

CONGRESS  AT  BUDAPEST,  1909.* 

By  Jorgen  Moller,  M.  D., 

Copenhagen. 

For  many  years  otologists  have  felt  the  need  of  a  simple 
method  of  indicating  the  results  of  the  functional  tests  for 
hearing.  Nearly  everybody  who  tests  the  hearing  has  his  indi- 
vidual formula,  which  fails  more  or  less  to  be  understood  by 
his  colleagues,  especially  those  from  other  countries,  unless  it 
is  explained  anew  in  every  publication.  If  the  acoustic  func- 
tional tests  were  everywhere  made  in  the  same  way  it  would 
indeed  be  most  acceptable.  This,  however,  is  not  the  case,  nor 
is  it  necessary.  What  can  be  done,  however,  and  what  should 
be  done,  is  that  the  chief  tests  ,which  are  everywhere  used, 
should  be  noted  in  the  same  way  and  with  the  same  inter- 
national signs,  so  that  everybody  may  know  at  once  what  they 
mean. 

As  early  as  the  Congress  at  Bordeaux  the  question  of  a  sim- 
ple acumetric  formula  was  discussed,  and  Drs.  Politzer, 
Gradenigo  and  Delsaux  proposed  a  formula  which  was  prac- 
tical and  easily  understood.  However,  the  subject  was  given 
over  to  an  international  commission  by  the  Congress  for  fur- 
ther study.  The  majority  of  the  members  of  this  commission 
agreed  upon  a  proposition,  which  was  laid  before  the  recent 
VIII  Otological  Congress,  held  at  Budapest,  and  which  was 
accepted  by  it.  The  formula  agrees  in  its  main  points  with  the 
Bordeaux  formula,  but  has  been  modified  in  many  points. 
The  commission  has  considered  only  the  so-called  qualitative 
functional  tests,  while  the  quantitative  tests,  testing  of  the 
hearing,  etc.,  was  left  to  each  one's  taste.  Moreover,  the  com- 
mission did  not  desire  to  establish  a  collection  of  tests  which 
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should  Ix'  exclu>ivcl>  aiul  invariably  used.  They  desired, 
rather,  to  make  tiie  formula  so  comprehensive  that  each  man 
could  find  therein  just  what  he  needed,  and  could  omit  what- 
ever seemed  to  him  superfluous.  However,  the  commission 
thought  that  a  certain  number  of  tests  were  necessary  if  it  was 
desired  to  carry  out  a  functional  test  which  would  be  e.xact  and 
of  diagnostic  value.  Above  all,  however,  the  commission  was 
intent  upon  de\'ising  an  international  notation,  a  system  of 
abbreviations,  which  would  be  understood  everywhere,  no  mat- 
ter in  what  language  the  author  wrote. 

PROPOSAL    OF    THE    COMMISSION. 

In  order  to  be  able  to  write  down  the  results  of  the  func- 
tional tests  in  a  manner  as  simple  as  possible  and  one  under- 
stood by  everybody,  it  is  necessary  that  the  fundamental  for- 
nmla  established  by  the  commission  be  used  and  that,  further- ' 
more,  if  abbreviations  are  employed  only  those  established  by 
the  commission  should  be  used.  The  abbreviations  of  each 
test  are  the  initials  of  a  corresponding  Latin  name,  but  the 
pitch  is  always  designated  atcording  to  the  German  musical 
method.  The  formula  adopted  by  the  commission  has  the 
following  appearance  (in  order  to  assist  its  understanding  the 
figures  of  an  imaginary  functional  test  are  given,  such  as  might 
be  found  in  a  right-sided  middle  ear  affection) : 


f^  M)-hs  ^c^oj  mm  c!A(30)  Xw  iit 

AS        ^0         hO        -30        5s        ^ 
u       is.o        ao       J)t      <^^ 

JEi/s'.o)    ^\3%)  ^li)    LX     L^ 

A.  1).  and  A.  S.  mean  Aiiris  Dcxtra  and  Auris  Sinistra. 

W  means  Weber's  test.  The  lateralization  is  shown  by  an 
arrow  pointing  in  the  proper  direction.  If  there  is  no  laterali- 
zation after  the  W  an  =  sign  is  placed.  If  the  tuning  fork  is 
not  heard  by  bone  conduction  a  0  is  placed.  Tuning  fork 
a'  (433  V.  d.)  is  used.  S  means  Schivahach's  test.  The  dif- 
ference in  time  from  the  normal  perception  time  is  indicated 
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with  a  -f-  or  a  -^  and  the  number  of  seconds.  Or  by  an  = 
when  the  perception  time  is  normal.  The  same  tuning  fork  is 
used.  The  normal  perception  time  of  the  tuning  fork  must 
be  added. 

a^M  means  the  perception  time  of  the  tuning  fork  a' 
(435  V.  d.)  upon  the  mastoid  process  (M  =  mastoideus,  bone 
conduction).  The  normal  perception  time  is  added  in  paren- 
thesis, the  perception  time  for  the  right  or  left  ear  of  the  pa- 
tient above  and  below,  all  indicated  in  seconds.  In  case  only 
the  difference  in  time  is  measured  this  is  noted  with  a  -|-  and 
a  -f-,  or  in  a  superficial  examination  without  adding  the  num- 
ber of  seconds,  simply  -\-,  i.  e.,  lengthened,  or  -i-,  i.  e.,  short- 
ened, are  used.  Normal  perception  by  the  patient  in  the  latter 
case  is  indicated  by  =.  The  normal  perception  time  of  the 
tuning  fork  must  be  added  in  such  cases  where  only  the  difTer- 
*ence  in  time  is  measured.  Instead  of  a\  another  tuning  fork, 
for  example,  c-,  can  be  used. 

a^A  means  the  perception  time  of  tuning  fork  a'  (435  v.  d), 
held  directly  in  front  of  the  meatal  opening  (A  =  aer,  air 
conduction).  Otherwise  the  symbols  are  the  same  as  in  the 
bone  conduction).  c^A  means  the  perception  time  of  tuning 
fork  c*  (2048  v.  d.),  held  directly  in  front  of  the  meatal  open- 
ing. 

R  means  Rhine's  test,  and  measures  the  difference  in  time 
between  air  conduction  and  bone  conduction,  or  between  bone 
conduction  and  air  conduction,  and  the  number  of  seconds 
are  added,  accompanied  by  a  +  if  the  air  conduction  is  greater, 
and  by  a  -^  if  the  bone  conduction.  If  the  perception  time  for 
air  and  bone  conduction  is  the  same,  an  =  is  placed.  In  super- 
ficial examinations,  the  simple  -j-  or  -^-  may  be  used  without 
addition  of  the  number  of  seconds.  If  the  fork  is  heard  only 
by  air  conduction,  this  is  shown  by  a  -f-t ;  if  it  is  heard  only 
by  bone  conduction  a  -;-  ;  while  the  difference  is  shown  by 
t  -f-  ,  t  meaning  air  conduction  and  v  bone  conduction.  Tf 
in  the  Rinne's  test  the  difference  time  is  estimated,  the  normal 
difference  time  for  the  fork  must  be  given  in  parenthesis. 
Tuning  fork  a^  (435  v.  d.)  is  used. 

H  means  Horologhim,  watch.  The  normal  distance  for 
meters  is  shown  in  parenthesis,  the  hearing  for  the  right  and 
left  ear  of  the  patient  above  and  below.  In  case  the  watch  is 
heard  only  in  contact  with  the  auricle  a.  c.  =  ad  concham  is 
written. 
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P  means  the  acumetcr  of  Politzcr.  The  hearing  distance  is 
written  in  meters  similar  to  the  watch. 

\'  mc;i.n>  /  "»  (voice),  and  indicates  the  ordinary  conver- 
sation tone ;  v  means  whisper.  The  hearing  distance  is  given 
in  meters  and  the  word  used  in  testing  is  added  in  parenthesis. 
If  all  the  words  used  in  testing  are  heard  in  the  greatest  dis- 
tance at  the  physician's  command,  so  that  it  could  be  sup- 
posed that  at  least  some  words  might  be  heard  at  a  greater 
distance,  a  >  is  added.  If  the  voice  is  understood  only  very 
close  to  the  ear,  0.01,  i.  e.,  1  cm.,  is  written.  If  the  test  is  made 
with  equiintensor  and  isozonal  words,  according  to  Quix,  the 
values  for  the  different  groups  are  joined  by  brackets,  with 
the  value  for  the  deepest  group  first. 

LI,  Limes  inferior,  means  the  lower  limit.  When  possible, 
it  is  always  estimated  by  the  series  of  tuning  forks  of  Bezold, 
and  the  lowest  tone  heard  is  put  down  with  its  musical  name 
or  the  number  of  vibrations  of  the  corresponding  pitch.  If  the 
examiner  has  not  such  a  series,  but  must  use  a  series  of  C 
forks  of  the  different  octavos,  a  <  is  added  to  the  symbol  of 
the  deepest  fork  still  heard,  to  show  that  in  this  case  possibly 
a  still  deeper  tone  could  be  heard.  It  must  be  noted  what 
series  was  used. 

LS  means  Limes  superior,  upper  border.  If  this  is  estimated 
with  Edelmann-Galton's  whistle,  the  vibrations  6f  the  corre- 
^sponding  pitch  are  given.  Otherwise,  the  pitch  and  the  corre- 
sponding source  of  the  pitch,  Schulze's  monochord,  Konig's 
rods,  etc.,  must  be  added  in  the  text  accompanying  the  test. 
The  highest  tone  heard  must  always  be  given  as  the  limiting 
value. 

Under  certain  circumstances,  certain  examinations  can  be 
omitted,  such  as  the  watch  and  Politzer's  acumeter;  further- 
more, Schwabach  and  Rinne  may  be  omitted  if  bone  or  air 
conduction  alone  are  tested,  as,  on  the  other  hand,  bone  and 
air  conduction  may  be  omitted  when  Schwabach  and  Rinne 
are  under  investigation.  In  case  any  tuning  fork  is  used,  ex- 
cept the  one  designated,  it  must  be  described  exactly.  If  other 
tuning  forks  are  used  than  those  indicated  in  the  formula,  the 
symbols  of  these,  as  well  as  their  time  of  perception,  may  be 
used  after  the  chief  formula.  Gelle's  test,  etc..  must  be  added 
with  their  complete  designation.  If  the  quantitative  test  is 
made,  it,  as  well  as  its  graphic  representation,  must  be  exactly 
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explained.     The  pitch  of  the  tuning  forks  and  other  sources 
of  sound  are  designated  in  the  following  way : 

The  notes  are  c,  d,  e,  f,  g,  a.  h.  The  intervening  notes  are 
designated  in  the  manner  usually  employed  in  the  German 
musical  notation,  by  addition  of  s  or  es  to  the  symbol  of  the 
note  to  indicate  a  lowering  of  a  half  tone  (e.  g.,  des,  es,  as), 
and  the  raising  of  a  half  tone  by  addition  of  is  (e.  g.,  fis,  gis, 
ais).  The  octave  is  shown  in  the  following  manner:  C,,  C^, 
C,  c^  c\  c^,  c^,  c*,  c^,  a  C  indicating  16,  32,  64,  128,  etc.,  vibra- 
tions. The  vibrations  of  the  tuning  fork  are  always  given  in 
double  vibrations  (v.  d.).  As  an  example  a  couple  of  imagi- 
nary tests  will  be  given. 


An     ^5       0      4-^0       v5:o    o.bo   c    /sm 


Al)  T^  U  -^(^U  O'U       u.w       V. 

\^^=  Mi/^b,S)  j2iA^{ho) m^oy  ^M  M  U 


This  reads :  Tuning  fork  on  the  skull  not  lateralized.  Right 
ear :  bone  conduction  shortened,  air  conduction  for  a^  gone, 
for  c*  shortened.  Aural  acuity  for  conversation  and  whisper, 
test  word  28,  considerably  diminished,  lower  limit  decidedly 
raised,  upper  limit  somewhat  contracted.  Left  ear:  bone 
conduction  sjiortened,  aural  acuity  for  conversation  and  whis- 
per somewhat  lessened,  lower  limit  somewhat  raised,  upper 
limit  normal.  Diagnosis:  combined  middle  ear  and  labyrinth 
on  the  right  side,  simple  middle  ear  trouble  on  the  left  side. 


AH 


-f-t         0  0.1 


Wo     ^^Aiajo)  c-A(3o)   U^  Mm    Bi^ 

/.5-/.O-I.O  C  If-         /6Wv 

V       _.x-_   LI    Ui 

This  reads:  Tuning  fork  on  the  skull  not  heard.  Air  con- 
duction on  both  sides  shortened,  Rinne  positive,  the  tuning 
fork  not  heard  from  the  right  mastoid  process,  watch  on  the 
right  side  not  heard  at  all,  on  the  left  side  only  in  contact. 
Politzer's  acumeter  heard  on  the  right  side  10  cm.  away,  left 
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side  50  cm.  away.  Conversation  tested  according  to  Quix 
with  three  groups  of  words,  heard  only  very  close,  those  of 
high  tone,  which  normally  are  heard  much  further  than  those 
of  deep  tone.  Whisper  not  heard  at  all  on  the  right  side,  on 
the  left  side  only  very  close,  high  tones  heard  only  when  spoken 
directly  into  the  ear.  Lower  limit  normal  (16  v.  d.  =  Cj)  ; 
upper  limit  decidedly  low.  Diagnosis  bilateral  labyrinth  aflTec- 
tion. 

This  resolution  of  the  committee  was  accepted  by  the  rep- 
resentative of  Denmark  (Moller),  Germany  (Panse),  Holland 
(Quix),  Italy  (Gradenigo),  Austria  (Politzer),  Switzerland 
(Sicbenman).  The  commission  requests  that  every  reader  of 
this  exert  himself  among  his  colleagues  to  the  end  that  the 
ab<:)ve  rules  be  used  in  every  test  for  hearing. 


LXII. 

A  PLASTIC  MASTOID  OPERATION— A  NEW  OPERA- 
TION FOR  ACUTE  MASTOIDITIS.* 

By  Frank  T.  Hopkins,  M,  D., 

New  York. 

Although  the  technic  for  the  mastoid  operation  for  acute 
mastoiditis  is  generally  well  understood  and  satisfactorily  done, 
we  have,  as  yet,  accomplished  little  in  shortening  the  length 
of  time  required  for  the  after-treatment,  which  remains  still 
a  labor  of  many  weeks'  duration.  In  recent  years,  however, 
two  methods  have  been  proposed  with  this  end  in  view:  (1) 
the  blood-clot  method,  ^  ^  ^  and  (2)  the  so-called  modified  blood- 
clot  method.  In  the  blood-clot  method  the  posterior  wound 
(the  skin  incision)  is  closed  absolutely,  and  the  bone  cavity  is 
supposed  to  fill  up  with  a  blood  clot  which  shall  later  become 
organized.  In  the  modified  method  there  is  no  blood  clot  at  all. 
The  wound  is  sutured  throughout,  with  the  exception  of  a 
small  opening  at  its  most  dependent  portion,  through  which 
the  drainage  of  the  cavity  is  secured.  The  granulations  are 
left  to  take  care  of  themslves,  and  the  drain  is  removed  when 
the  granulations  have  sufficiently  filled  the  cavity  to  make  the 
introduction  of  the  drain  difficult. 

While  in  some  cases  both  of  these  methods  have  given  bril- 
liant results,  yet  in  other  cases  very  serious  accidents  have 
followed — due  to  the  loose  piling  up  of  granulations  and  the 
burrowing  of  pus  through  easily  formed  fistulous  tracts.  The 
surgeon  has  no  control  over  the  granulating  process,  and  no 
knowledge  of  the  burrowing  of  pus,  until  some  abscess,  more 
or  less  deeply  placed,  produces  unfortunate  results. 

In  this  connection  we  may  mention  Plummer's*  method 
which,  with  the  modified  blood  clot  as  a  basis,  erkieavors  to  fill 
up  the  greater  part  of  the  bony  cavity  by  bodily  pushing  back 

♦Read  before  the  Section  on  Otology,  New  York  Academy  of 
Medicine,  January  8,  1909. 
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the  posterior  wall  of  the  membranous  canal,  having  lowered 
the  bony  wall  to  do  this,  and  holding  this  membranous  wall  in 
approximation  to  the  bony  surface  by  firmly  packing  the  canal. 
The  posterior  wound  is  then  partially  sutured  and  drained. 
Here  the  same  objection  obtains  as  in  the  former  method — 
that  of  an  uncontrolled  granulating  process  in  a  closed  cavity. 

In  1877  Wolf*  suggested  making  an  opening  for  drainage 
through  the  posterior  canal  wall,  after  removing  the  bony  wall 
to  do  this,  and  then  cli-iii;^  tlie  initial  incision  throughout 
except  at  its  lower  angle,  which  was  to  be  left  open,  thus 
affording  opportunity  for  thorough  irrigation  of  the  bone  cav- 
ity. I  do  not  know  whether  the  later  methods  are  based  on 
Wolf's  suggestion  or  not.  but  his  method  did  not,  at  that  time, 
meet  with  much  fayor ;  and  for  acute  mastoiditis  no  essential 
change  in  after-treatment  was  made  until  the  blood-clot 
method  was  proposed. 

The  method  which  I  am  about  to  describe,  and  which  I  have 
called  a  plastic  mastoid  operation,  consists,  in  a  word,  of: 
first,  making  a  meatal  opening  through  the  concha  and  pos- 
terior canal  wall ;  secondly,  the  complete  closure  of  the  poste- 
rior, or  initial,  incision ;  and  finally,  the  cicatrization  of  the 
excavated  mastoid  surface ;  in  other  words,  the  application  to 
acute  cases  of  the  plastic  methods  now  used  only  in  radical 
operations.  In  the  details  of  the  operation  my  method  follows 
along  the  lines  of  the  Heath  operation  for  chronic  purulent 
otitis  media,  which  Heath*  proposed  in  1906,  and  which,  with 
more  elaborate  technic.  was  described  by  Ballenger'  in  1908, 
but  which  has  not  been  used  by  either  of  these  surgeons  for 
cases  of  acute  mastoiditis.  My  method  is  simple  and  free 
from  danger,  and  the  time  required  for  postoperative  treat- 
ment is  much  shorter  than  by  the  present  method  of  filling 
the  bone  cavity  with  granulations. 

In  the  method  I  propose  the  usual  mastoid  operation  is  done, 
and  with  the  same  care  and  attention  to  detail.  When  in  all 
other  respects  the  mastoid  operation  is  complete,  the  outer 
portion  of  the  posterior  bony  wall  of  the  cavity  is  cut  away 
about  the  level  of  the  floor  of  the  canal,  so  that  it  shall  offer  no 
hindrance  to  free  drainage.  This  removal  extends  as  far  in- 
wards as  the  outer  wall  of  the  antrum,  but  the  outer  wall  of 
the  antrum,  unless  necrotic,  should  be  left  intact.  An  opening 
is  then  made  in  the  concha  and  posterior    fibrocartilaginous 
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wall  of  the  meatus,  exactly  as  is  done  in  the  radical  operation; 
but  in  doing-  this  the  precaution  must  be  observed  that  no  trac- 
tion be  made  on  the  membranous  canal  which  shall  disturb  the 
position  of  the  membrana  tympani.  The  style  of  the  incision — 
the  shape  of  the  meatal  flap,  is  unimportant ;  either  a  Ballance 
incision,  curved  and  tongue-shaped,  or  a  Panse  incision,  T- 
shaped,  and  giving  two  quadrilateral  flaps,  may  be  chosen ;  the 
object  being  to  furnish  a  window  of  sufficient  size  to  give  drain- 
age and  make  the  excavated  mastoid  surface  accessible  through 
the  meatus.  The  cartilage  included  in  the  flaps  must  be 
dissected  out,  the  flaps  turned  back  to  line  the  mastoid  cavity^ 
— the  raw  surface  against  the  raw  posterior  surface  of  this 
canal  wall, — and  should  be  secured  in  this  position  by  cat-gut 
sutures.  These  sutures  must  be  passed  through  the  periosteum 
or  through  an  aponeurosis  of  muscle,  but  not  through  muscle 
tissue,  or  they  will  be  apt  to  pull  out  and  permit  the  flap  to 
sag,  which  will  eventually  leave  the  opening  inconveniently 
small.  When  the  flaps  have  been  secured  the  cavity  is  packed 
with  a  strip  of  iodoform  gauze,  and  the  end  of  the  gauze 
brought  out  through  the  meatus.  The  posterior  wound  is 
sutured  throughout  with  silk-worm  gut,  and  the  usual  dress- 
ings applied.  At  the  end  of  five  days  the  dressings  are  re- 
moved, the  stitches  of  the  initial  incision  are  taken  out,  and  this 
wound  should  be  found  healed  throughout  by  first  intention. 
The  packing  is  carefully  removed  through  the  meatal  opening, 
and  the  cavity,  after  cleansing  by  irrigation  and  by  swabbing, 
is  again  somewhat  lightly  packed.  For  a  day  or  two  longer  a 
light  protective  dressing  may  be  applied  behind  the  ear. 

In  considering  this  mastoid  excavation  and  the  healing  of  it, 
we  must  disabuse  our  minds  of  any  idea  of  a  cavity  to  be  filled 
up  with  granulations.  This  is  not  the  case.  Rather,  it  is  a 
surface  which,  having  granulated,  is  to  be  covered  with  cica- 
tricial tissue,  and  so  must  be  treated  as  the  similar  surface  of 
the  radical  operation,  though  it  may  be  a  little  more  extensive 
in  its  area,  since  it  dips  downward  into  the  region  previously 
occupied  by  the  mastoid  tip. 

The  subsequent  treatment  consists  of  applications  through 
the  meatus,  which  should  be  made  daily.  If  granulations  are 
exuberant,  the  curette  or  silver  bead.  When  cicatrization  has 
begun  there  should  be  no  packing,  and  usually  swabbing  is 
better  than  syringing.     Most  important  is  the  careful  attention 
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to  exuberant  granulations,  especially  in  the  posteroinferior 
angle,  where  they  often  escape  notice  and  become  very  trouble- 
some. Cicatrization  will  soon  be  found  spreading  up  over  the 
antrum  and  along  the  vault  of  the  cavity.  The  whole  surface 
may  be  expected  to  be  dry  in  five  or  six  weeks. 

To  lessen  even  this  short  period  of  the  time  required  for 
healing  we  may  have  recourse  to  skin  grafting.  At  the  end 
of  two  weeks  a  firm  and  satisfactory  granulating  surface  will 
give  opportunity  for  a  graft  to  take.  This  may  be  applied 
through  the  meatus  and,  if  successful,  wiU  materially  shorten 
the  time  of  cicatrization ;  or  the  posterior  wound  may  be  re- 
opened and  a  Thiersch  graft  inserted,  and  the  wound  sutured 
again,  as  in  secondary  grafting  in  radical  cases. 

In  case  the  skin  is  inflamed  at  the  time  of  the  primary  opera- 
tion the  suturing  may  be  postponed  a  few  days,  in  the  mean-, 
time  packing  the  wound.  The  same  method  holds  good  if  it 
has  been  necessary  to  open  the  sinus. 

The  advantages  which  I  claim  for  this  method  are  its  sim- 
plicity, its  ease  of  handling,  its  better  appearance,  its  rapid 
healing  with  perfect  safety  and  the  better  hearing  which  re- 
sults. Although  the  operation  itself  is  more  troublesome  and 
requires  a  little  longer  time  than  the  usual  operation,  the  after- 
treatment  is  easier  and  more  quickly  done  each  day  and  less 
painful  to  the  patient.  Again,  it  avoids  the  disfigurement  of 
a  wide  .scar  behind  the  ear,  or  the  equally  unpleasant  postaural 
depression  occasionally  seen.  Third,  my  method  gives  more 
rapid  healing.  It  is  rare  that  an  ordinary  mastoid  wound  is 
fully  healed  under  eight  weeks,  while  here  we  may  obtain  heal- 
ing in  from  five  to  six  w'eeks.  And  aside  from  the  great  ad- 
vantage of  the  more  rapid  healing  of  the  whole  wound,  is  the 
g^eat  importance  of  the  prompt  healing  of  the  postaural  in- 
cision, for  with  this  method  the  bandage  may  be  entirely  dis- 
carded in  ten  days.  In  general,  also,  by  this  method  the  hear- 
ing is  better  than  by  our  present  method  of  operation,  because 
the  canal  is  not  narrowed,  as  is  now  often  the  case,  by  a  partial 
prolapse  of  the  posterior  wall.  but.  on  the  contrary,  it  i« 
widened,  leaving  a  free  canal. 

As  I  have  thus  far  done  this  operation  in  only  five  cases  my 
paper  is  oflfered  as  a  preliminary  report  on  a  new  operative  pro- 
cedure; but  as  these  cases  include  very  severe  mastoid  condi- 
tions, in  which  my  results  have  been  exceedingly  satisfactory. 
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[  have  felt  justified  in  oflFering  for  your  consideration  this  de- 
scription of  the  operation,  and  will  give  a  brief  resume  of  my 
cases,  and  show  you  three  patients : 

Case  1.  (H.  W.)  The  first  case  on  which  I  did  this  opera- 
tion was  that  of  a  simple  mastoid  with  mixed  infection  in  a 
man  24  years  of  age.  There  was  in  this  case  an  exostosis  of 
the  posterior  canal  wall,  which  made  it  necessary  to  open  the 
membranous  canal.  The  dressing  of  this  case  was  difficult 
on  account  of  a  congenital  subluxation  of  the  inferior  maxilla 
which  distorted  the  canal.  The  ear,  however,  was  dry  in  nine 
weeks,  while  the  posterior  wound  was  completely  healed  under 
the  first  dressing. 

Case  2. —  (M.  H.)  A  man  31  years  of  age.  The  dis- 
charge had  been  present  three  weeks.  The  smear  showed  a 
streptococcus  capsulatus  infection.  In  operating  it  was  neces- 
sary to  expose  the  sinus  over  a  large  area.  Under  the  first 
dressing  the  posterior  wound  healed  throughout,  with  the  ex- 
ception of  half  an  inch  at  the  lower  angle,  which  healed  under 
the  second  dressing.  The  rest  of  the  wound  was  dry  in  eight 
weeks. 

Case  3. —  (N.  L.)  A  woman  35  years  of  age  with  a 
four  days'  history  of  discharge,  which  showed  a  streptococcus 
infection.  The  operation  exposed  the  sinus  over  a  large  area, 
including  the  knee.  The  zygomatic  cells  were  also  involved. 
The  posterior  wound  healed  under  the  first  dressing.  The 
wound  was  dry  in  a  little  less  than  eight  weeks. 

Cask  4. — (P.  D.)  A  woman  47  years  of  age.  The  dis- 
charge had  been  present  19  days  and  showed  a  pneumococcus 
infection.  The  case  was  a  very  severe  one.  On  admission 
there  was  a  large  subperiosteal  abscess.  The  canal  was  so 
much  narrowed  by  swelling  that  the  membrana  tympani  could 
not  be  seen.  The  mastoid  destruction  was  very  extensive  and 
involved  also  the  zygomatic  cells.  There  was,  besides,  a  large 
epidural  abscess  in  the  middle  fossa,  and  a  perisinus  abscess ; 
and  both  of  these  exposures  were  covered  with  thick,  velvety 
granulations.  Here,  on  account  of  the  superficial  inflamma- 
tion caused  by  the  subperiosteal  abscess,  the  incision  behind 
the  ear  did  not  heal  by  first  intention  through  its  lower  half, 
but  was  closed  by  a  second  sutui^ing  at  the  end  of  a  week,  and 
healed  promptly.  In  this  case,  at  the  end  of  two  weeks,  I 
inserted  a  small  skin  graft  through  the  meatal  opening.    Part 
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of  this  graft  took,  and  helped  to  make  the  cicatrization  more 
rapid.     The  cavity  healed  in  five  weeks  and  two  days. 

Cask  5. — The  last  case  is  yet  under  treatment,  and  so'I  can- 
not j^ivc  any  definite  report  on  it  at  this  time. 

All  my  cases  have  been  operated  on  at  the  New  York  Eye 
antl  Ear  Infirmary,  and  all  were  ward  cases. 
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LXIII. 

A     CASE     OF     PRIMARY     CARCINOMA     OF     THE 

TRACHEA. 

By  T.  p.  Bert^ns,  M.  D., 

New  York. 

At  the  meeting  of  this  Association  in  1906,  Theisen  read  an 
exhaustive  paper  on  the  subject  of  Primary  Carcinoma  of  the 
Trachea.  After  excluding  all  doubtful  cases,  both  as  regards 
diagnosis  and  location,  he  gathered  27  cases  and  reported  one 
case  from  his  own  practice,  making  in  all  28  cases.  In  1908 
Nager  (Archiv  fuer  Laryngologie  iind  Rhinologie),  in  a 
lengthy  article  quoted  8  cases,  including  one  of  his  own.  Of 
these  8  cases,  one  was  Theisen's  case,  one  was  a  case  reported 
by  Schroetter,  Jr.  (Klinik  der  Bronchoskopie,  1907),  and  the 
remaining  six  quoted  by  him  had  already  been  quoted  by 
Theisen.  The  writer,  after  a  somewhat  arduous  search 
through  the  literature,  accepts  Theisen's  classification  as  cor- 
rect, and  has  found  to  date  but  30  cases  of  primary  tracheal 
carcinoma, — to  which  number  he  would  add  the  following 
report  of  a  case  from  his  own  practice : 

The  patient,  a  man  55  years  old,  was  seen  in  consultation 
with  Dr.  J.  M.  Bleyer,  who  gave  the  following  history :  The 
patient  had  always  been  healthy ;  there  was  no  specific  history, 
but  a  brother  had  recently  died  from  carcinoma  of  the  stomach. 
The  patient  had  consulted  the  doctor  about  nine  months  be- 
fore, because  of  a  persistent  cough.  The  cough  grew  worse, 
and  attacks  of  dyspnea  had  become  a  marked  symptom, 
increasing  in  severity  and  frequency.  A  subglottic  tumor 
had  been  seen  by  Dr.  Bleyer.  The  patient  was  a  large  man, 
weighing  175  lbs.,  with  a  short,  thick  neck.  Examination  re- 
vealed both  vocal  cords  reddened  and  slightly  thickened. 
Ikginning  at  the  second  rjng  of  the  trachea  was  a  grayish- 
pink  velvety  appearing  mass,  which  occupied  all  sides  of  the 
tfachea,  and  diminished  its  lumen  to  about  one-third  of  its 
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natural  size.  The  mass  was  higher  and  thicker  on  the  right 
side,  and  apparently  faded  into  what  appeared  to  be  thickened 
mucous  tnembrane  on  the  left  side,  where  the  third  tracheal 
ring  was  visible.  Ehspnea  was  marked ;  and  he  was  placed 
in  the  Manhattan  Eye,  Ear  and  Throat  Hospital,  where,  the 
day  following,  imder  general  anesthesia,  the  following  opera- 
tion was  performed:  After,  division  of  the  soft  parts  and 
ligation  of  the  isthmus  of  the  thyroid  gland,  the  trachea  was 
incised  from  the  larynx  to  the  sternal  notch.  A  successful 
effort  was  made  not  to  wound  the  mucous  membrane  of  the 
trachea  until  the  rings  had  been  divided.  Adrenalin  was 
then  applied,  and  the  mucous  membrane  incised  witliout 
bleeding.  The  larynx  was  likewise  split  without  hemorrhage. 
The  larynx  was  found  to  be  free,  but  beginning  at  the  second 
ring  the  walls  of  the  trachea  were  occupied  by  an  infiltrating 
fungoid  appearing  growth  that  extended  an  inch  below  the 
sternal  notch.  The  surface  of  this  growth  was  velvety  and 
of  a  grayish  rose-pink  color.  Owing  to  its  extension  so 
deeply  down  the  trachea,  exsection  of  the  latter  was  out  of  the 
question :  so  that  an  attempt  was  made  to  remove  the  mass  by 
means  ■  i  a  >harp  bone  curette,  and  apparently  the  attempt 
was  larjjely  successful,  for  the  result  of  the  curettage  left 
normal  appearing  tissue.  The  growth  was  not  adherent  to 
the  rings  and  did  not  extend  beyond  the  limits  of  the  trachea. 
A  large  and  long  tracheotomy  tube  was  inserted  and  the 
wound  stitched.  The  silver  tube  was  not  sufficiently  long 
and  a  large  rubber  drainage  tube  was  inserted  through  it. 
Although  the  operation  consumed  less  than  an  hour  and  the 
loss  of  blood  was  insignificant,  the  patient  suffered  considera- 
bly from  shock.  There  was  but  silght  fever,  at  no  time  more 
than  101  degrees :  but  the  patient  did  badly  and  died  of  pul- 
monary edema  and  heart  failure  three  weeks  after  the  opera- 
tion. Postmortem  examination  was  not  allowed.  Exami- 
nation by  Dr.  Jonathan  Wright  of  the  tissue  removed  showed 
it  t  '  Ix?  a  columnar  epithelioma. 
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I. — EAR. 

A  New  Treatment  for  the  Meniere's  Symptom  Complex. 

Herzer  {Miinch.med.  Wochenschr.,  No.  20,  May  18,  1909). 
In  a  typical  case  of  Meniere's  disease  which  had  proved  incur- 
able by  other  methods  of  treatment,  Herzer  used  with  brilHant 
success  the  vibrations  massage  of  the  nasal  mucous  membrane. 

Horn. 
Three  Lectures  from  the  Domain  of  E«r  Diseases. 

ScHWARTzi;,  Halle  {Miinch.  mcd.  Wochenschr.,  No.  21,  May 
25,  1909),  again  warns  against  the  use  of  Bier's  hyperemia 
in  acute  otitis.  He  considers  it  dangerous,  only  to  be  carried 
out  in  a  hospital  and  where  a  suspicion  of  an  intracranial  com- 
plication is  present,  absolutely  contraindicated.  With  the 
prompt  alleviation  of  pain  which  always  follows  the  use  of  the 
elastic  bandage,  goes  hand  in  hand  a  destruction  of  the  mas- 
toid process  and  thrombus  of  the  sinus,  until  finally  we  are 
suddenly  confronted  with  a  very  dangerous  condition. 

The  use  of  the  pressure  sound  of  Lucae  in  sclerotic  condi- 
tions is  fully  discussed,  and  Schwartze  warns  against  its  use 
in  all  atrophic  conditions  of  the  drum,  and  wherever  a  hyper- 
emia, of  the  promontory  can  be  seen.  In- sclerosis  he  has 
seen  no  improvement  from  the  use  of  phosphorus,  after  the 
method  of  Siebenmann.  In  early  cases  one  may  perhaps  be 
justified  in  its  use,  in  late  cases  never.  The  etiologic  basis  of 
otosclerosis  is  considered.  Where  a  suspicion  of  hereditary 
svphilis  is  present,  and  the  disease  not  more  than  six  weeks 
old,  an  energetic  mercury  cure  may  lead  to  a  permanent 
improvement.  The  cold  water  cure,  sea-bathing  and  high 
altitudes  are  strictly  contraindicated.  The  use  of  fibrolysin 
is  yet  a  debatable  question.  In  a  series  of  75  cases  treat- 
ed in  his  clinic,  two  were  unquestionably  improved. 
The  use  of  the  leech,  in  otitis  media  acuta,  has  been  too  much 
neglected,  and  he  warmly  recommends  its  more  general  appli- 
cafion.  Horn. 


RHIXO-LARYNGOLOGIC  LITERATURE.  873 

The  Quantitative   Measurement  of  the  Caloric  Nystagmus  in  Acute 
Inflammation  of  the  Middle  Ear. 

t  )sc.\K  r»KCK  {ISl'itra^^.  z.  Anat.  Phys.,  etc.,  des  Ohres,  Nasen. 
H.  des  Halses,  Bd.  11,  1908,  p.  1*0),  after  a  very  careful  study 
of  three  cases,  says  that  the  time  of  the  appearance  of  a  caloric 
ii\>tgamus  after  the  beginning  of  the  injection  of  the  water, 
in  cases  of  acute  inflammation  of  the  middle  ear,  depends 
rpon  the  degree  of  inflammation.  That  is,  in  individuals  with 
I'.ormal  labyrinths  the  time  of  the  appearance  of  the  nystagmus 
depends  upon  extralabyrinth  conditions,  such  as  the  quality  of 
the  conduction  of  the  heat  due  to  the  intensity  of  the  inflam- 
mation in  the  middle  ear.  This  dependency  is  sufficient  to 
permit  one  to  judge  the  degree  of  inflammation  in  the  middle 
ear  by  the  time  of  the  appearance  of  the  nystagmus.  The  time 
of  the  persistence  of  the  caloric  nystagmus,  however,  is  entire- 
Iv  independent  of  the  degree  of  middle  ear  inflammation. 

Wood. 

A  Case  of  Entotic  Tinnitus  Objectively  Perceptible. 

H.  H.\L.\sz  (.\fonat.  fiir  Ohrenheilkunde  souAe  fiir  Kehlkopf , 
Xasen,  Rachenkrankheiten,  Vol.  XLII.  p.  408-411)  says  that 
there  have  been  about  40  cases  reported  of  ear  noises  which 
have  been  objectively  perceivable.  He  reports  a  case  of  4iis 
own  in  a  woman  35  years  old,  who  for  one  year  had  had  a 
blowing  tinnitus  in  the  left  ear.  which  was  so  loud  as  even  to 
disturb  her  sleep.  This  was  accompanied  by  a  finer,  higher 
tone,  which  was  very  transitory.  Anyone  who  was  near  her 
left  ear  could  hear  these  sounds.  No  pathologic  lesion  could 
be  found  in  the  nasopharynx,  or  middle  ear.  The  superficial 
temporal  artery,  however,  could  be  easily  felt  with  the  finger, 
and  pressure  on  this  artery  caused  cessation  of  the  tinnitus. 
The  tinnitus  could  be  heard  with  a  stethoscope  placed  over  the 
artery.  Halasz  proposed  to  tie  the  artery,  but  the  patient  re- 
fused to  have  the  operation  done.  Wood. 

A  Case  of  Cerebellar  Abscess. 

Sack  \Muuatssch.  f.  Ohrenh..  etc..  Heft  7.  1908,  p.  360)  re- 
ports a  case  of  cerebellar  abscess  of  otitic  origin  which  was  due 
to  an  infection  of  spirillum  and  \'incent's  bacillus.  The  patient, 
a  girl  .^  years  old,  came  into  the  dispensary  with  severe  general 
symptoms  and  a  left-sided   facial    paralysis.     She    had    had 
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otorrhea  for  two  years.  Her  symptoms  were  niarked  drowsi- 
ness, pain  in  the  left  ear,  no  headache,  temperature  normal, 
pulse  115,  no  rigidity  of  the  neck  muscles,  horizontal  nystag- 
mus, more  marked  to  the  left,  uncertain  atactic  gait  and  a  ten- 
dency to  fall  toward  the  left.  A  radical  operation  was  done 
and  a  sequestrum  of  a  part  of  the  labyrinth,  including  one  and  a 
half  turns  of  the  cochlea,  was  removed.  The  dura  was  ex- 
posed in  the  middle  cerebral  fossa,  but  was  found  normal. 
After  the  operation  the  pulse  fell  from  115  to  62,  and  the 
nystagmus  became  more  marked  towards  the  right.  A  second 
operation  was  refused,  and  the  patient  died  on  the  fourth  day 
after  the  operation.  At  the  postmortem  the  cerebrum  and  dura 
were  found  to  be  normal.  The  left  half  of  the  cerebellum  was 
enlarged,  and  while  normal  on  the  outside  contained  two  ab- 
scesses each  about  the  size  of  a  cherry  in  which  were  found  a 
spirillum  and  Vincent's  bacillus.  Wood. 

The   Treatment  of  Otosclerosis  With  the  Faradic  Current. 

ZiTowiTSCH  {Monatssch.  f.  Ohrenh.,  etc.,  Vol.  XLII,  1908, 
p.  597-627)  reports  20  cases  of  otosclerosis  which  he  treated 
by  faradization,  with  more  or  less  success.  With  one  or 
two  exceptions  all  the  cases  showed  increase  in  the  hearing  and 
decrease  in  the  tinnitus,  though  the  extent  of  the  improvement 
varied  considerable  in  the  different  patients.  Zitowitsch  says 
that  the  lack  of  resiliency  of  the  drum  membrane  in  these  cases 
is  due  to  the  inactivity  of  the  tensor  tympani  muscle,  which 
is  in  turn  accompanied  by  a  lack  of  activity  of  the  stapedius 
muscle.  This  absence  of  muscular  action  within  the  tympanic 
cavity  causes  a  decreased  movement  of  the  ossicles  and  gives 
rise  to  a  lymph  stagnation  and  vascular  congestion  in  the  re- 
gion of  the  round  window  and  promontory.  Politzeration 
and  pneumatic  massage  are  harmful  because  they  tend  to  in- 
crease the  congestion  and  do  not  bring  about  active  movement 
of  the  tensor  tympani.  In  the  application  of  the  faradic  cur- 
rent one  electrode  should  be  introduced  into  the  mouth  of  the 
Eustachian  tube  and  pressed  against  the  upper  wall,  while  the 
second  electrode  is  placed  in  the  interval  between  the  angle  of 
the  jaw  and  the  mastoid  process.  The  intensity  of  the  current 
depends  on  the  individual  and  should  be  about  as  strong  as  the 
patient  can  bear.  The  treatment  should  last  three  or  five  min- 
utes and  not  repeated  oftener  than  three  times  a  week. 

Wood. 
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Concerning  Venous  Evacuation  in  Otitic  Thrombosis  of  the  Lateral 
Sinus  and  Pyemia.. 

Karl  Thkimer  {Monats.  fiir  Ohrenh.,  etc.,  Vol.  XLII,  1908, 
p.  527),  who  has  been  working  in  .-Mexander's  clinic,  reports 
three  cases  of  otitic  pyemia,  all  of  which  completely  recovered, 
which  were  treated  by  the  ligation  and  resection  of  the  internal 
jugular  and  the  establishment  of  a  jugular  fistula  after  the 
method  of  Alexander,  He  says  that  the  establishment  of  the 
fistula  affords  good  drainage  to  the  sinus  and  the  jugular  bulb. 
Ligation  of  the  vein  before  the  operation  on  the  ear  prevents 
the  possibility  of  aspiration  of  air  during  the  operation  on  the 
sipus,  and  also  it  makes  it  impossible  for  any  thrombosis  which 
may  possibly  be  loosened  during  the  operation  to  enter  the  gen- 
eral circulation.  Just  as  soon  as  the  diagnosis  of  otitic  pyemia 
of  sinus  thrombosis  can  be  made,  the  ligation  of  the  jugular 
and  its  resection  should  be  undertaken.  *     Wood. 

A  New  Method  for  the  Detection  of  Complete  One-Sided  Deafness. 

Prof.  D.  O.  \'oss  (Beitrat^e  z.  Anat.  Phys.  u.  Thcr.  des 
Ohrcs.  der  Xasen  u.  dcs  Halscs,  Bd.  11,  1908.  p.  145-152). 
after  trying  several  methods  found  that  in  cases  of  one-sided 
deafness  the  good  ear  could  be  made,  for  the  moment,  com- 
pletely deaf  by  blowing  a  continuous  stream  of  air  directly 
into  the  ear.  This  was  most  easily  done  by  a  compressed  air 
outfit.  While  the  air  was  being  blown  into  the  ear.  the  very 
loudest  tones,  noises  and  calling  were  absolutely  impercepti- 
ble. The  application  of  the  test  can  best  be  done  by  producing 
a  tone,  especially  selected  for  testing  the  degree  of  deafness,  in 
close  proximity  to  the  deaf  ear.  Air  is  then  blown  into  the 
good  ear.  and  if  the  tone  disappears  to  reappear  on  cessation 
of  the  air  stream,  it  shows  that  the  tone  was  perceived  by  the 
good  ear  and  not  the  one  being  tested.  Wood. 

Concerning    Deafness   Following   Typhoid    Fever. 

l^UL  Maxasse  {Arch,  fiir  Ohrenh..  Vol.  79.  1909.  p.  145) 
had  for  some  time  noticed  that  during  epidemics  of  typhoid 
fever  a  number  of  cases  showed  clinical  evidence  of  a  labyrinth- 
ine or  nerve  deafness.  The  majority  of  these  patients  recov- 
ered easily,  and  only  rarely  did  the  condition  persist.  Re- 
cently, in  one  case    in  which  the  typhoid    deafness  persisted. 
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Manasse  was  able  to  obtain  an  autopsy  and  make  a  careful 
microscopic  examination  of  the  petrous  bone.  The  condition 
found  was  a  chronic  fibrotic  change  of  the  internal  ear  conse- 
quent upon  an  acute  process,  and  followed  by  a  secondary 
atrophy  of  the  labyrinth.  A  similar  case  had  been  reported 
by  Sporlader  in  1900,  in  which  there  was  fibrotic  degeneration 
so  that  both  the  ganglion  cells  in  the  spiral  ganglia  and  the 
finer  nerve  fibers  in  the  cochlea  were  replaced  by  connective 
tissue  fibers.  Manasse,  though  acknowledging  the.  material  at 
hand  is  too  small  to  make  any  positive  conclusion,  believes  that 
the  deafness  of  typhoid  fever  outside  of  otitis  media  may  be 
due  either  to  an  inflammation  of  the  internal  ear  or  of  the  audi- 
tory nerve,  and  that  in  the  majority  of  cases  this  inflammatory 
process  completely  heals,  though  occasionally  under  certain 
conditions  it  may  become  chronic  and  permanent  deafness  re- 
sult. *  Wood. 

Nasal    and    Nasopharyngeal    Conditions    as    Causative     Factors     in 
Middle   Ear  Diseases. 

Geo.  a.  Leland  {Boston  Medical  and  Surgical  Journal,  Sep- 
tember 30,  1909)  advocates  a  more  comprehensive  inspection 
and  a  more  thorough  treatment  of  the  nose  and  nasopharynx 
as  a  preventive  of  the  pathologic  conditions  of  the  ear.  With 
very  few  exceptions,  the  nose  and  nasopharynx  are  the  initial 
offenders  in  ear  diseases.  A  normal  middle  ear  depends  upon 
perfect  ventilation,  normal  nasal  respiration  and  a  normally 
functionating  Eustachian  tube.  The  aurist  should  begin  as  a 
rhinologist.  His  treatment  should  be  prophylactic  rather  than 
palliative.  All  nasal  and  nasopharyngeal  obstructions  should 
be  corrected,  particular  attention  being  directed  to  the  fossae 
of  Rosenmiiller  and  the  regions  of  the  Eustachian  tubes. 

With  a  perfectly  ventilated  middle  ear,  conditions  ranging 
from  permanent  deafness  to  isolated  symptoms,  such  as  pain, 
fullness,  tinnitus  and  vertigo,  would  for  the  most  part  have  no 
inception.  Ryder. 

Mastoiditis    Complicated     by    Purulent     Leptomeningitis,     Epidural 
Abscess,   and    Sinus   Thrombosis. 

Alfred  Braun  (Medical  Record,  October  16,  1909)  re- 
ports a  case  of  complicated  mastoiditis,  unoperated,  of  con- 
siderable interest  from  the  fact  that  an  autopsy  revealed  a  con- 
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<Jili<>ii  iKji  at  all  in  accurd  witii  uu'  ciiiiKai  picture.  i  he 
classical  symptoms  of  mastoid  involvement,  tenderness,  and 
inflammatory  signs  in  the  membrana  tympani.  were  absent. 
The  drum  was  nierely  dull  and  thickened,  possibly  a  little  pink- 
ish. Five  weeks  previous  the  patient  had  a  painful,  discharg- 
ing right  ear,  with  some  deafness  and  tinnitus,  which  had  last- 
ed about  six  weeks.  Slightly  turbid  cerebrospinal  fluid  fol- 
lowing a  lumbar  puncture  pointed  to  central  involvement,  but 
there  was  no  rigidity  of  the  neck,  no  Kemig's  sign  or  Babin- 
ski's,  no  hyperesthesia,  no  anesthesia,  and  no  pupillary 
changes. 

The  autopsy  showed  the  mastoid  process  reduced  to  a  mere 
shell,  with  pus  in  the  middle  ear,  antrum,  and  mastoid  cells. 
There  was  also  a  purulent  leptomeningitis,  with  an  extension 
of  the  purulent  process  from  an  epidural  abscess  to  the  pia 
through  an  apparently  normal  intact  dura.  Ryder. 

Superficial   Dermatitis  of  the  External  Auditory  Canal. 

Clarenck  J.  Blake  {Boston  Medical  and  Surgical  Journal, 
August  5.  1909).  Its  peculiar  glandular  structure,  its  func- 
tion, and  its  relation  to  an  important  organ  of  sense  make  the 
skin  lining  the  external  auditory  canal  of  more  importance  than 
it  would  otherwise  be.  Under  normal  conditions,  by, a  well- 
defined  movement  of  the  epidermis  of  the  drum  head  and  the 
inner  part  of  the  canal  wall  outward,  the  eflFete  epidermis  is 
disposed  of.  An  obstruction  to  this  normal  disposition  results 
in  an  accumulation  of  detritus.  In  accordance  with  the  differ- 
ences in  structure  of  the  skin  lining  the  canal,  there  are  differ- 
ing degrees  of  vulnerability  and  different  symptoms  of  disturb- 
ance, but  in  all  the  primary  mechanism  is  a  dermal  hyperemia 
with  serous  transudate  and  elevation  of  the  thin  epidermal 
layer  which,  under  maceration  disintegrates  and,  mixing  with 
the  sortim.  afTord-;  an  outflow  macroscnnimllv  ciimnlative  of 
\m<. 

'Ircatmcnt. — Thorough  cleansing  by  syrnignig  with  a  weak 
'solution  of  sodium  bicarbonate,  carefully  drying,  and  repeating 
tiiitil  the  exfoliated  epidermis  has  been  removed.  Paint  th< 
denuded  surface  with  silver  nitrate,  12  to  15  per  cent  strength, 
and  touch  any  spot  of  ulceration  or  granulomata  with  stronger 
solution.  Ryder. 
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Diagnosis  of  Otogenic   IVIeningitis. 

HoLGER  AIygind^  Copenhagen  {Journal  of  the  A.  M.  A.^ 
September  11,  1909).  In  contrast- to  the  usual  impression  of 
middle  ear  retention  in  otogenic  meningitis,  Dr.  Mygind  has 
found,  as  a  rule,  no  otoscopic  signs  of  retention  of  pus,  and  in 
only  one-half  of  the  cases  has  he  found  any  mastoid  tenderness 
or  infiltration.  The  nature  of  the  suppuration,  combined  with 
the  anatomic  relations  of  the  petrous  portion  of  the  temporal 
bone  and  the  mastoid  process,  play  the  most  important  part  in 
the  pathogenesis  of  otogenic  meningitis.  In  most  cases  of 
otitis  media  causing  meningitis  there  is  a  very  marked  osteitis 
of  the  mastoid  process.  It  may  be  produced  through  a  sup- 
puration of  the  labyrinth.  Sigmoid  sinusitis  is  not  infrequently 
the  medium.  It  is  often  combined  with  suppurative  otitis- 
intima  and  with  sinus  phlebitis.  The  diagnosis  is  difficult,  as 
it  is  difficult  to  decide  whether  the  meningitis  is  due  to  the 
otitis  media  present  or  the  latter  is  a  complication.  It  must  be 
distinguished  from  any  infectious  disease  or  from  pneumonia. 
It  may  simulate  or  be- simulated  by  "meningeal  irritation"  or 
"meningismus."  The  one  unfailing  sign  is  turbidity  of  the 
cerebrospinal  fluid.  Two  other  points  of  diagnostic  value  are : 
the  examination  of  the  hearing  and  the  .static  function  of  the 
labyrinth ;  total  deafness  speaking  in  favor  of  a  labyrinthine 
suppuration  with  secondary  meningitis.  If  the  static  part  of 
the  labyrinth  is  destroyed,  there  is  no  nystagmus  w^hen  the  ear 
is  syringed  with  cold  water.  Destruction  of  the  static  portion 
of  the  ear  points  to  meningitis  produced  by  suppuration  of  the 
inner  ear.  Ryder. 

Adequate    Drainage   the    Essential    Step    irr  the   Successful    Surgery 
of  Brain  Abscess. 

Fred  Whiting  (Medical  Record,  January  23,  1909)  thinks 
that  the  high  mortality  in  brain  abscess  cases  (accurately  diag- 
nosed and  skillfully  evacuated)  depends  to  a  great  extent 
upon  the  failure  of  proper  drainage.  The  findings  at  two- 
autopsies,  showing  discolored  and  softened  areas  of  brain  sub- 
stance around  the  cavity  and  drainage  channel,  he  attributed 
to  trauma,  resulting  from  improper  methods  of  establishing 
drainage.  The  introduction  of  the  finger  into  the  abscess  cav- 
ity he  considers  a  bad  surgical  procedure  and  has  devised  arr 
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instrument  called  an  encephaioscope,  which  allows  minute  in- 
.sixjction  of  the  abscess  cavity  and  the  opening  thereto. 
Points  to  be  observed  in  drainage  are  as  follows : 
Complete  evacuation.  Careful  and  minute  inspection  of  the 
entire  cavity  wall,  thereby  locating  any  pocket  or  channel  of 
communication.  For  the  drain  itself  iodoform  gauze  is  the 
best.  In  acute  cases,  after  complete  evacuation,  there  is  little 
<langer  of  the  cavity  refilling.  A  single  small  wick  to  the  bot- 
tom of  the  cavity  is  sufficient.  This  is  clianged  at  intervals  of 
48  hours.  In  chronic  cases  the  treatment  is  entirely  diflFerent. 
The  cavity  must  remain  open  until  the  dense,  firmly  resisting, 
fibrinoplastic  membrane  sloughs  away  or  undergoes  absorp- 
tion. Daily  dressings,  carefully  wiping  out  the  entire  cavity 
and  its  walls,  and  then  introducing  enough  gauze  to  balloon 
the  cavity.  This  procedure  is  to  be  continued  until  the  puru- 
lent discharge  stops.  Complete  evacuation  and  thorough  drain- 
age, done  under  inspection  and  not  palpation,  are  the  salient 
points  in  the  after-treatment.  Ryder. 

The  After*Treatment  of  the  Radical  Operation  on  the  Middle   Ear. 

A.  Jaxsen  (Monat.  filr  Ohrcnheilkuftdc  sowie  fiir  Kehl- 
kopf,  Nascn,  Rachcnkrankhcitcn,  Vol.  XLII,  p.  400-408). 
Jansen,  on  account  of  the  disadvantages  of  continued  packing 
oi  the  wound  after  a  radical  operation,  has  of  recent  years 
(lone  away  with  the  packing  after  the  first  eight  days,  and  sim- 
ply applies  a  solution  of  nitrate  of  silver.  He  claims  that  the 
advantages  of  the  nitrate  of  silver  solution,  when  used  in  the 
proper  strength,  are  that  active  stimulation  produces  a  suffi- 
cient amount  of  granulation  tissue ;  that  the  cicatrization  is 
likewise  stimulated ;  that  the  granulation  tissue  is  protected  by 
the  white  coagulum,  and  that  the  excretion  from  the  wound  is 
kept  at  a  minimum.  The  use  of  nitrate  of  silver  should  be 
carried  out  only  in  cases  of  complete  exenteration  of  the  mid- 
<Ile  ear,  in  which  some  plastic  operation  has  been  done  on  the 
canal  and  the  posterior  wound  closed.  Jansen's  technic  is 
briefly  as  follows : — After  the  completion  of  the  operation,  the 
wound  is  dusted  with  iodoform  powder,  and  iodoform  gauze  is 
arefully  packed  into  the  tympanic  cavity  and  into  the  antrum. 
This  dressing  remains  in  situ  for  eight  days  if  no  contra- 
indications develop.  The  wound  is  then  lightly  packed,  pref- 
erably with  xeroform  gauze.     This  second  packing  remains 
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for  two  days  and  then  the  wound  is  left  free.  The  whole 
wound  surface  is,  after  the  removal  of  the  packing,  touched 
with  a  5  per  cent  solution  of  nitrate  of  silver.  A  quarter  of 
an  hour  later  the  wound  is  dried  with  cotton  and  again  touched 
with  the  silver  solution.  In  half  an  hour  the  wound  is  again 
dried,  and  a  simple  protective  dressing  applied.  Six  hours 
later  the  wound  is  again  dried  and  painted,  and  still  again  on 
the  next  day,  but  after  this  last  dressing  the  wound  is  left  free, 
and  the  patient  is  instructed  to  re-apply  the  dressing  only,  if 
any  secretion  appears  at  the  end  of  the  canal.  In  children  it 
is  better  to  leave  the  dressing  on  a  few  days  longer.  The 
wound  is  repainted  with  the  solution  every  second  day  four  to 
five  times.  After  this,  if  there  is  excessive  granulation  tissue, 
this  is  gently  touched  with  a  10  per  cent  solution.  In  the  last 
six  cases  treated  after  this  manner,  in  all  of  which  there  was 
complete  healing,  the  length  of  time  averaged  four  weeks. 

Wood. 

The  Common  and   Uncomn\on  Localization  of  Otitic  Brain  Abscess, 
as  Illustrated  by  Two  Cases,  With  Recovery. 

B.  Sachs  and  A.  A.  Berg  (New  York  Medical  Record, 
January  23,  1909).  Abscess  following  otitic  and  mastoid  dis- 
eases is  usually  situated  in  the  temporosphenoidal  lobe  or  in 
the  cerebellum,  being  far  less  common  in  other  parts  of  the 
brain.  When  situated  in  the  temporosphenoidal  lobe,  in  addi- 
tion to  the  usual  symptoms  of  headache,  somnolence,  nausea, 
vomiting,  and  optic  neuritis)  there  will  be  slight  hemiparesis 
and  symptoms  of  speech  disturbance,  sensory  aphasia  from 
left  temporosphenoidal  involvement,  and  dysarthria  from 
right.  If  in  the  cerebellum,  there  will  be,  in  addition  to  the 
general  symptoms,  cerebellar  ataxia,  diminution  or  increase 
of  the  deep  reflexes,  abducens  paresis,  or  palsy,  acoustic  nerve 
symptoms,  and  possible  cerebellar  seizures.  If  in  other  parts 
of  the  brain,  symptoms  due  to  involvement  of  that  special  part, 
provided  it  is  not  a  silent  part,  will  be  present  in  addition  to 
the  general  symptoms  already  referred  to.  When  situated 
in  the  motor  region,  doubt  may  arise  as  to  the  site  on  account 
of  the  relatively  slight  intensity  of  the  localizing  symptoms. 
There  may  be  paresis  instead  of  paralysis,  and  the  deep  re- 
flexes may  be  less  exaggerated  than  we  are  accustomed  to  find 
in  neoplasms  of  the  motor  area. 

Two  cases  are  reported,  successfully  localized  and  operated ; 
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one  in  the  teiuporosphenoidal  lobe  and  the  other  in  the  motor 
area.  The  point  of  interest  in  the  second  case  is  limited  largely 
to  the  question  of  localization. 

In  the  surgical  treatment  of  brain  abscess  there  arc  three 
rtant  considerations:  First,  wide  exposure  of  the  area 
...vc  the  disease  is  supposed  to  lie;  second,  protection  of  the 
meninges ;  third,  proper  drainage  of  the  abscess  cavity. 

Diagnosed  promptly  and  localized  correctly,  otitic  brain 
abscess  has  proved  the  most  promising  of  all  brain  lesions  call- 
ing for  operative  interference.  Ryder. 

The  Conservation  of   Hearing  in  the   Radical   Mastoid  Operation. 

^■x^i  .>iuUK  Ui'i't.NiiKiMiCK,  N*.„  iMik  {Medical  Record,  ]in- 
uary  9,  1909).  In  the  radical  operation  for  the  cure  of  chronic 
suppurative  otitis  media,  it  should  be  the  aim,  so  far  as  is  con- 
sistent with  the  safety  of  the  patient,  to  restore  the  auditory 
organ  to  as  nearly  perfect  condition  as  possible,  and  with  due 
^ideration  of  its  function.  To  this  end  as  much  as  possible 
lid  be  saved,  provided,  of  course,  that  no  alterations  have 
taken  place  in  the  labyrinth.  The  continuity  of  the  ossicular 
chain  must  be  carefully  taken  into  consideration,  and  if  the 
hearing  tests  previous  to  operation  show  that  the  ossicles  are 
of  some  value  in  the  conduction  of  sound,  much  will  be  gained 
by  their  retention.  Even  though  superficial  necrosis  be  pres- 
ent in  part,  it  is  unnecessary  in  all  cases  to  remove  the  tym- 
panic membrane  in  its  entirety,  as  its  retention  after  drainage 
has  been  provided  for,  will  materially  aid  in  retaining  the  audi- 
tory acuity.  Probing  should  be  very  carefully  done,  and  while 
all  granulation  tissue  in  the  antnmi.  aditus  and  mastoid  cells 
should  be  thoroughly  removed,  that  in  the  tympanum  itself 
should  be  dealt  with  very  carefully  and  allowed  to  remain, 
unless  there  is  extensive  tissue  destruction. 

The  main  focus  in  nearly  every  case  of  chronic  aural  sup- 
puration is  the  antrum,  and  this  is  the  primary  objective  point 
in  all  operative  procedures.  The  diseased  tissue  being  removed 
from  this  area,  the  drainage  areas  lying  below  these  parts  will 
heal  when  the  source  of  irritation  has  been  removed. 

While  in  some  cases  it  is  absolutely  necessary  to  remove  all 
the  contents  of  the  tympanum,  irrespective  of  the  effect  upon 
the  hcarincf.  in  manv  others  it  will  be  found  that  with  care 
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sufficient  drainage  can  be  obtained,  the  tympanic  contents  pre- 
served, and  an  improvement  in  hearing  acuity  follow  opera- 
tion. Richards. 

The  Treatment  of  Acute  Catarrhal  Conditions  of  the  Middle  Ear. 

Walb  {Deutsche  medicinischc  Wochenschrift,  November 
19,  1908)  gives  the  treatment  under  three  headings — acute 
middle  ear  catarrh,  acute  inflammation  of  the  middle  ear  and 
acute  suppurative  middle  ear  trouble. 

Acute  Catarrh. — The  upper  portion  of  the  tympanic  mem- 
brane is  reddened,  but  there  is  no  swelling.  The  position  of 
the  hammer  and  the  short  process  can  be  clearly  determined. 
The  patient  complains  of  slight  darting  pains  in  the  ear,  with 
some  deafness.  The  general  condition  is  not  disturbed  and, 
as.  a  rule,  there  is  no  fever.  Acute  catarrhal  conditions  of  the 
nose  and  nasopharynx  are  the  most  important  factors  etiolog- 
ically,  the  middle  ear  trouble  being  the  result  of  a  direct  ex- 
tension of  the  inflammatory  process  through  the  Eustachian 
tube. 

This  form  of  middle  ear  trouble  often  gets  well  without 
treatment  of  any  kind,  although  this  is  not  always  the  case. 
People,  who  are  subject  to  recurring  attacks  of  this  kind  de- 
vejop  a  gradually  increasing  deafness,  with  the  attending 
changes  in  the  middle  ear.  The  author  believes  that  inflation 
of  the  middle  ear  by  the  Politzer  method  is  the  best  method  of 
treatment  for  these  cases.  This  has  the  effect  of  restoring 
the  ventilation  of  the  middle  ear  and  removing  secretions  from 
the  Eustachian  tube.  Wrong  methods  of  treatment  are  syring- 
ing the  ear  and  dropping  solutions  into  the  external  canal. 
The  application  of  cold  or  heat  is  usually  unnecessary.  Laxa- 
tives and  the  withdrawal  of  tobacco  and  alcoholic  stimulants 
are  recommended  during  the  attack. 

In  considering  acute  otitis  media,  the  author  states  that  in 
this  form  the  inflammatory  symptoms  predominate.  It  follows 
nn  infection,  in  which  the  pneumococcus  and  the  streptococcus 
mucosus  are  the  organisms  usually  found.  The  treatment  for 
the  first  stage  should  be  mainly  antiphlogistic.  The  ice  bag 
and  the  application  of  leeches  in  front  of  and  behind  the  ear 
are  of  the  greatest  service. 

Competent  aurists  may  accomplish  the  withdraw  of  blood  by 
riiperficial  incisions  in  the  congested  parts  of  the  drum  mem- 
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branc  and  superior  wall  uf  the  canal.  This  antiphlogistic 
method  of  treatment  should  be  continued  until  the  active  in- 
riammatory  process  has  subsided.  During  this  time  inflations 
t)t  the  middle  ear  are  strictly  contraindicatfid,  because  they 
favor  the  development  of  complications.  After  the  acute  in- 
rtammato»y  process  has  subsided,  inflations  with  the  Politzer 
bag  may  be  carefully  used»  When  a  severe  desquamative 
myringitis  develops  with  a  throwing  off  of  masses  of  epithelial 
scales,  irrigations  may  have  to  be  used,  although  here,  as  in  the 
first  variety,  the  author  does  not  favor  irrigations.  When 
there  is  danger  of  perforation,  paracentesis  is  indicated. 

Later  on,  inflations  should  be  continued  until  the  hearing 
becomes  normal.  If  improvement  has  not  resulted  in  eight 
or  ten  days  and  mastoid  symptoms  develop,  a  prompt  paracen- 
tesis should  be  performed,  and  in  many  cases  this  will  clear  up 
the  mastoid  complication.  In  this  form  of  middle  ear  trouble 
also,  inflammatory  conditions  in  the  nose  and  nasopharynx  play 
an  important  role,  and  this  is  particularly  the  case  in  children 
with  adenoids  and  enlarged  tonsils.  In  children  who  have  re- 
curring attacks  of  acute  otitis  media,  a  hyperplasia  of  the 
lymphatic  ring  should  always  be  thought  of  and  proper  opera- 
tive procedures  promptly  carried  out. 

In  the  third  form,  acute  purulent  otitis  media,  a  perforation 
of  the  tympanic  membrane  is  characteristic.  The  symptoms 
in  young  children,  before  perforation  occurs,  are  often  very 
alarming  (delirium  and  unconsciousness  being  sometimes  pres- 
ent), and  if  there  is  no  discharge  from  the  ear.  the  condition 
may  be  mistaken  for  meningitis.  The  treatment  should  be 
that  of  an  acute  infectious  process.  The  patient  should  be 
kept  in  bed  and  a  light  diet  given.  The  severe  pain  in  the  ear 
can  be  controlled  only  by  narcotics,  although  the  ice  bag  docs, 
some  good.  The  tympanic  membrane  should  be  incised  just 
as  soon  as  bulging  can  be  determined.  Spontaneous  perfora- 
tions, if  not  large  enough  for  good  drainage,  should  be  en- 
larged, or  if  they  have  not  occurred  in  a  favorable  place 
incisions  in  other  parts  of  t'le  membrane  should  be  made. 
For  securing  good  drainage  from  the  middle  ear  the  author 
recommends  the  use  of  an  antiseptic  bandage.  The  canal 
should  be  first  carefully  washed  out  to  remove  all  accumulat- 
ed secretion,  a  1  per  cent  normal  salt  solution  or  a  boracic  acid 

'  ^-        '    •  :'    for  this  purpose.     A    -trip  of  gauze  is 
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then  inserted  in  the  canal,  being  carried  to  the  drum  mem- 
brane, sterile  g^uze  placed  against  the  ear,  and  a  gauze  ban- 
dage carried  around  the  head.  The  dressings  should  be 
changed  as  of  tea  as  necessary,  depending  upon  the  amount  of 
discharge. 

If  this  method  is  effective  and  the  secretions  axe  not  re- 
tained in  the  ear,  further  irrigations  are  not  necessary. 

In  concluding  his  consideration  of  the  treatment,  the  author 
condemns  the  use  of  the  Bier  treatment  in  cases  of  suppurative 
otitis  media.  In  20  cases  in  which  this  treatment  was  used 
unfavorable  results  were  obtained,  and  a  much  larger  per- 
cenatge  of  the  cases  had  to  have  the  mastoid  operation.  The 
cases  seemed  to  improve  at  first,  but  then  there  would  be  a 
sudden  onset  of  dangerous  symptoms  which  necessitated  a 
prompt  mastoid  operation.  Attention  has  previously  been 
called  to  the  fact  that  the  Bier  stasis  masks  one  of  the  most 
important  and  serious  complications  of  a  suppurative  middle 
ear  trouble,  a  brain  abscess.  It  was  found  that  the  Bier  treat- 
ment relieved  the  severe  and  constant  localized  pain,  which 
is  often  the  only  indication  of  a  brain  abscess,  concealing  this 
important  symptom  in  some  cases  until  it  was  too  late  to 
operate.  The  Bier  method  is  absolutely  contraindicated  in 
cases  of  suppurative  otitis  media  in  which  mastoid  compli- 
cations are  present.  Theisen. 

II. — NOSE. 

Empyema  of  the  Middle  Turbinate. 

Andrega  (Deittsch.  med.  Wochcnschr.,  No.  8,  1909,  p.  372). 
By  removal  of  the  middle  turbinate  it  was  found  that  the  bone 
was  entirely  destroyed  and  nothing  remained  but  a  pus  sack, 
lined  with  swollen  mucous  membrane.  Horn. 

The  Avery  Nasal  Septatome. 

John  W.  Avery,  New  York  {Medical  Record,  February  6, 
1909).  The  instrument  is  intended  to  take  the  place  of  the 
small  knife  usually  used  for  the  septal  incision.  It  has  a 
blade  adjustable  to  cut  a  depth  varying  from  1/32  to  6/32  of 
an  inch.  This  blade  prevents  too  deep  a  cut  and  so  lessens 
the  danger  of  perforation.  An  indicator  on  the  handle  regis- 
ters the  length  of  the  exposed  portion  of  the  blade,  and  hence 
the  depth  of  the  incision.  Richards. 


RHINO-LARYXCOLOCIC  LITERATURE.  885 

On  the  Treatment  of  Chronic  Suppurative  Nasal  Conditions  by  the 
Use  of   Lactic  Acid   BacteHa. 

J.  L.  GuouALE,  Lloston  {Boston  Med.  and  Surg.  Jour.,  July 
15,  1909).  A  series  of  cases  of  atrophic  rhinitis  with  ozena 
and  chronic  suppuration  of  the  various  sinuses  were  treated 
with  the  bacillus  bulgaricus,  as  prepared  by  the  Lederle 
Laboratories,  with  the  result  that  a  distinct  effect  wis  pro- 
duced by  the  culture  in  some  cases  of  ozena  characterized  by 
generalized  crust  formation.  In  localized  chronic  suppurative 
sinusitis,  attended  by  hypertrophy  and  polyp  formation,  no 
effe'  'Id  be  detected.  Richards. 

The  Treatnnent  of  Nasal  Diseases  by  Means  of  Negative  Pressure. 

W'alb  {Dcutsclt.  ined.  Wochenschr.,  No.  1,  1909,  p.  22) 
reviews  the  uses  of  negative  pressure  in  the  diagnosis  and 
treatment  of  diseases  of  accessory  cavities  and  repeats  the 
conclusions  already  arrived  at  in  the  more  extensive  work  of 
himself  and  Horn,  viz.: 

1.  Negative  pressure  enab'es  us  to  make  a  better  diagnosis 
than  was  formerly  possible. 

2.  Negative  pressure  is  a  means  of  treatment,  in  the  acute 
cases  in  an  absolute  sense ;  in  chronic  cases,  in  a  relative 
sense,  as  we  are  enabled  to  at  once  relieve  distressing  symp- 
toms, and  where  the  secretory  symptoms  form  the  principal 
complaint,  to  bring  about  a  cure.  When  an  extensive  patho- 
logic alteration  of  the  mucous  membrane  of  the  cavities  is 
present  a  cure  is  not  to  be  expected. 

3.  A  careful  control  of  the  degree  of  pressure  used  by 
means  of  the  quicksilver  manometer  is  of  great  importance. 

4.  A  constant  pressure  is  only  possible  with  a  metal  pump. 
Rubber  balls  are  not  to  be  depended  on. 

5.  The  pressure  in  acute  cases  should  not  exceed  8-10  cm. 
of  mercury:  in  chronic  cases,  from  12-17  cm. 

6.  Too  much  pressure  brings  about  a  hemorrhage. 

7.  In  the  after-treatment  of  all  operations  on  these  cavities 
tile  method  has  proved  of  enormous  value.  Horn. 

A  Method  of  Approach  to  the  Up?er  Respiratory  Tract. 

LuDwir.  Lowe   (Monatschr.  f.  Ohrcnh.,  etc.,  Vol.    XLII, 

ions    M    ^U'/>   c.ifr.T,>^t^  tli.i  f, .nnwitiqf  procedtire  for  exposing 
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the  interior  of  the  i70se  and  sinuses  to  operative  attack.  After 
tamponing  of  the  nasal  fossa  with  packing  soaked  in  1-4000- 
adrenahn  and  injecting  the  same  into  the  outer  surface  of  the 
gum,  he  makes  an  incision  starting  at  the  base  of  the  gum 
opposite  the  last  molar  and  carries  it  forward  to  the  frenum  of 
the  lip.  The  periosteum  covering  the  anterior  surface  of  the 
maxillary  bone  is  elevated,  and  the  nasal  mucous  membrane  is 
incised  along  the  edge  of  the  pyriform  aperture  from  the 
mouth  wound.  The  mucous  membrane  is  now  elevated  from 
the  lateral  wall  of  the  nasal  fossa,  and  then  the  bony  edge  of 
the  aperture  removed  outward  to  where  the  thin  clear  bone 
of  the  canine  fossa  commences,  and  inward  along  the  outer 
wall  of  the  nasal  fossa  until  the  anterior  end  of  the  inferior 
turbinal  is  included.  The  rest  of  the  inner  wall  of  the  antrum 
is  now  taken  away,  including  the  mucous  membrane  on  both 
the  antral  and  nasal  sides,  and  also  the  whole  of  the  inferior 
turbinal.  An  open  path  is  thus  made  to  the  interior  of  the 
nose,,  from  which  the  alitral,  ethmoidal  and  sphenoidal  sinuses 
can  be  easily  reached  as  well  as  any  neoplasm  occupying  the 
nasal  fossa.  Wood. 

Empyema    of   the    Antrum    of     Highmore:     Its     Relation     to    Other 
Diseases,    and    Its   Treatment. 

Wolff  Freudenthal  (Medical  Record,  October  23,  1909). 
Numerous  cases  are  cited  to  show  how  certain  conditions  may 
be  aggravated  by  and  oftentimes  caused  by  antral  sinusitis. 
Aprosexia  nasalis,  affections  of  the  stomach  and  intestines. 
epilepsy,  and  eye  diseases  are  often  so  closely  related  to  an- 
tral involvement  that  great  relief  and  many  times  permanent 
cure  follows  the  proper  antral  treatment.  Wertheim's  find- 
ings, that  almost  one-third  of  patients  who  had  died  of  tuber- 
culosis had  empyema  of  one  or  more  of  the  accessory  sinuses, 
he  thinks  is  an  underestimate. 

Treatment. — In  certain  slight  involvements  the  intranasal 
method  (puncture  through  the  nasal  wall)  is  sufficient.  The 
resection  of  the  anterior  part  of  the  inferior  turbinate  and  anv 
considerable  amount  of  the  nasoantral  wall  leaves  the  sensi- 
tive mucosa  of  the  antrum  exposed  to  the  varying  conditions 
of  temperature,  dust,  etc.,  and  consequent  unpleasant  reac- 
tions. If  after  a  reasonable  time  the  conditions  do  not  im- 
prove; if  there  is  much  degeneration  of  the  mucosa;  if  a  bony 
septum  is  diagnosed  or  suspected,  a  radical  operation  through 
the  canine  fossa  is  the  only  satisfactory  procedure.      Ryder. 
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Acute  Inflammation  of  the  Accessory  Sinuses,  Symptoms,  Diagnosis 
and  Treatment. 

D.    liK.\in..S     iwi.h    {Journal    of     A.    M.     A.,    v>tin»:uiiiei      _.', 

1909).  Acute  inflammations  of  the  accessory  cavities  are 
usually  secondary  to  acute  inflanunation  of  the  nasal  mucous 
membranes.  Irregularities  in  the  nasal  cavities,  narrow, 
poorly  developed  nostrils,  spurs,  deviations,  and  large  turbi- 
nates, by  interfering,  first  with  normal  nasal  drainage,  and 
then  with  the  drainage  and  ventilation  of  the  accessory  cavi- 
ties, are  predisposing  factors. 

The  symptoms,  varied  to  a  certain  extent  by  the  Itxaiion  of 
the  sinus,  arc,  for  the  most  part,  local,  and  as  follows:  Pain 
of  a  boring  character,  swelling,  tenderness,  bone  soreness  and 
a  mucopurulent  or  purulent  nasal  discharge.  Systemic  infec- 
tion is  not,  as  a  rule,  marked.  The  sinus  is  a  walled-in-cavity, 
and  conseqilently  there  is  not  much  absorption.  Of  consid- 
erable importance  in  regard  to  both  local  and  systemic  phe- 
nomena are  the  size  and  shape  of  the  cavity  and  the  varia- 
tions in  the  thickness  of  its  walls.  Brain  abscess  may  result 
irom  perforation  of  a  wall  of  the  frontal  sinus.  Again,  if  the 
superior  wall  of  the  antrum  is  thin,  there  will  be  marked  eye 
symptoms,  while  in  another  case,  with  a  thick,  bony  wall,  the 
eye  will  not  be  affected. 

Diagnosis  is  made  from  the  clinical  history,  physical  exami- 
nation, and  the  X-ray.  Transillumination  is  not  reliable.  The 
use  of  the  X-ray  cannot  be  overestimated.  It  shows  the  ex- 
tent of  the  involvement,  the  relation  to  the  structures  and  the 
formation  of  the  cavity. 

The  treatment,  in  a  great  majority  of  cases,  should  be  con- 
servative, directed  toward  the  re-establishing  of  the  normal 
flrainage.  A  careful  and  persistent  shrinking  of  the  tissues 
at  the  orifice  of  the  cavity  in  conjunction  with  measures 
<lirected  toward  the  nasal  mucous  membrane  will  usually  be 
sufficient.  Such  palliative  measures  will  not  always  be  suc- 
cessful, but  a  great  many  ca.ses  now  operated  upon  would 
respond  to  <;uch  treatment.  Ryder. 

Two   Cases   of   Septicemia    Following    Submucous    Resection   of  the 
Septum;   One  Death.  One   Recovery. 

Harold  Hays,  New  York  (A^nwrican  Journal  of  Surgery, 
N'ovcmber.  1909).  report-;  two  cases  of  septicemia  following 
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submucous  resection ;  one  death  and  one  recovery.  The  his- 
tories of  the  two  cases  were  similar,  as  were  the  physical  ap- 
pearances of  the  patients.  Both  operatioiis  were  simple,  con- 
suming each  less  than  one-half  hour. 

Case  number  one  complained  of  a  frontal  headache  at  the 
,  time  of  removal  of  the  packing,  two  days  after  the  operation. 
There  was  moderate  bleeding  and  considerable  edema  of  the 
mucoperichondrial  flaps  and  a  frothy,  bloody,  serous  dis- 
charge. A  thorough  examination  between  the  two  layers  of 
septal  mucous  membrane  failed  to  reveal  pus,  although  the 
probe  went  well  up  to  the  cribriform  plate.  Five  days  after 
operation  the  patient  was  sent  to  the  hospital.  Complaints: 
Violent  headache,  high  fever,  and  marked  exophthalmos,  blood 
count  15,000.  One  dram  of  slightly  turbid  fluid,  under  pres- 
sure, was  removed  by  lumbar  puncture.  The  patient  grew 
gradually  worse,  dying  eight  days  after  operation. 

The  history  of  the  second  case  was  the  same,  except  that 
there  was  no  exophthalmos.  A  careful  examination  of  the 
nasal  chambers  under  chloroform  was  made  and  pus  located 
well  up  above  the  middle  turbinates.  Following  its  evacua- 
tion recovery  immediately  took  place. 

Both  had  symptoms  of  septicemia,  the  first  probably  com- 
plicated by  cavernous  sinus  thrombosis  and  possibly  menin- 
gitis. Dr.  Hays  has  no  doubt  that  the  second  case  would  also 
have  ended  fatally  had  the  pus  focus  not  been  located.  In 
studying  the  lymphatic  and  blood  supply  of  the  upper  portion 
of  the  septum,  he  flnds  intercommunicating  branches  between 
the  arteries  and  veins  of  the  septum  and  the  arteries  and  veins 
communicating  with  the  sinus :  hence  the  possible  infection. 

Ryder. 

The  Operative  Treatment  of  Deflection  of  the  Nasal  Septum. 

Charles  W.  Richardson,  Washington  {American  Journal 
of  the  Medical  Sciences,  February,  1909).  Gummi  of  the 
septum  must  be  ruled  out  before  any  operation  is  done.  Gen- 
eral anesthesia  is  preferred,  since  although  cocain  answers 
fairly  well  for  the  first  half  or  two-thirds  of  the  operation,  if 
the  operation  is  at  all  prolonged,  the  most  trying  part  comes 
at  the  end,  and  many  patients  sufifer  quite  a  little  pain  and 
shock,  and  sometimes  become  so  demoralized  as  to  render  the 
completion  of  -the  operation    extrem.ely    difficult.     There     is 
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more  bleeding  untler  general  anesthesia,  but,  on  the  whole,  the 
author  finds  this  method  more  satisfactory  than  local  anes- 
thesia. 

He  does  the  submucous  resection,  protecting  the  two  flaps 
with  the  Killian  or  some  tyi^e  of  nasal  speculum,  which  pre- 
vents injury  to  the  flaps.  He  does  not  think  there  is  ever  a 
reproduction  of  cartilage  or  bone  in  the  area  from  which  it  is 
taken.  The  flaccid  septum  becomes  tense  and  later  gives  a 
certain  firmness  of  sensation.  He  has  not  seen  any  sinking 
in  of  the  dorsum  of  the  nose.  When  sufficient  bony  structure 
is  left  above  and  a  fair  bridge  of  cartilage  anterior  to  the  seat 
of  the  operation,  sinking  in  does  not  take  place. 

He  has  had  three  per  cent  of  perforations,  these  often  de- 
veloping from  pin-point  mcisions  made  into  the  opposite  muco- 
perichondrium  at  the  point  opposite  the  primary  incision.  H 
this  occurs,  a  new  incision  should  be  made  a  millimeter  or  so 
farther  back,  and  the  perichondrium  separated  from  the  sep- 
tum at  that  point  rather  than  at  the  point  of  primary  incision. 
Perforations  are  not  usually  attended  by  crust  formation  and 
give  no  annoyance  to  patients,  who  are  not  conscious  of  their 
existence  unless  informed  of  it.  The  raising  of  the  muco- 
perichondrium  is  the  crucial  point  of  the  operation,  requiring 
great  patience  and  plenty  of  time.  Tt  is  best  to  commence 
at  the  upper  end  of  the  incision. 

The  older  methods  of  operating  required  a  shorter  time  and 
the  wearing  of  a  splint.  There  was  considerable  pain  and 
discomfort,  with  confinement  to  bed  for  several  days,  with 
the  patient  uncomfortable  and  feverish  until  the  splint  was 
removed.  In  the  submucous  method  there  is  no  postoperative 
pain,  and  the  patient  is  practically  well  at  the  end  of  48  hours. 
The  submucous  method  offers  the  greatest  advantages  in  the 
hands  of  the  operator  thoroughly  skilled  in  its  technic,  but 
in  unskilled  and  inexperienced  hands  much  more  harm  can 
be  done  by  this  method  than  by  the  methods  formerly  in  use. 

Richards. 

Concerning   an   Approach  to  the   Sphenoidal   Sinus  and   the    Neigh* 
boring  Portion  of  the  Basis  Cerebri. 

LuDwic;  LoKWK  (MoitaJs.  fiir  Ohrcnh.  und  Laryngo- 
Rhinologie,  Vol.  XLHI,  Heft  3,  1909)  goes  over  the  whole 
question  of  methods  of  approach  to    the    region  of  the    hy- 
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pophysis.  In  1904  he  described  the  method  of  operating  by 
which  he  divided  the  nasal  bones  and  turned  them  outwards, 
fracturing  through  the  lamina  papyracea.  He  describes,  fur- 
ther, the  Chassaignac-Bruns  procedure,  consisting  in  reflect- 
ing the  nose  as  a  whole  to  one  side.  Seven  cases  are  reported 
as  having  been  treated  by  the  nasal  method,  one  only  dying  as 
a  result  of  the  operation.  The  usual  method  of  gaining  ac- 
cess to  the  nasopharynx  for  large  surgical  procedures  are  so 
severe  that  tlie  patients  would  generally  stand  very  little  more 
operative  work.  His  attention  was  called  to  the  suprahyoid 
pharyngotomy  by  Jeremitsch,  who  had  noticed  in  the  case  of 
a  suicide  that  the  wound  gave  a  very  good  view  of  the  naso- 
pharynx and  surrounding  structures.  The  suprahyoid  phar- 
yngotomy is  much  superior  to  the  subhyoid  operation,  because 
the  muscles  of  the  tongue  permit  an  easy  closure  of  the  wound 
by  means  of  serial  sutures,  and  there  is  also  a  great  deal  less 
danger  of  aspiratory  pneumonia.  Loewe's  method  of  operat- 
ing is  briefly  as  follows: — Gauze  strips  are  introduced  into 
each  side  of  the  nose  and  brought  out  at  the  mouth  and  their 
€nds  firmly  tied  so  as  to  act  as  a  palate  retractor,  then  with 
the  head  hanging  backward  over  the  end  of  the  operating 
table,  an  incision  is  made  about  ten  meters  long  just  above 
the  hyoid  bone,  through  the  skin  platysma  and  fascia.  The 
mylohyoid,  geniohyoid  and  medial  portion  of  the  hyoglossus 
are  cut  across  sufficiently  high  above  the  hyoid  bone  to  leave 
stumps  large  enough  for  later  suturing.  Under  guidance  of 
the  finger  in  the  mouth,  the  mucous  membrane  of  the  valle- 
culae  is  cut  by  the  knife  placed  through  the  suprahyoid  wound. 
The  cut  edges  of  the  pharyngeal  mucous  membrane  should  be 
immediately  caught  and  sutures  placed  in  them,  as  this  makes 
the  subsequent  closure  of  the  wound  much  more  easy.  Hem- 
orrhage is  almost  entirely  absent  and  it  is  almost  impossible 
to  cut  the  lingual  arteries.  A  broad  slip  of  gauze  is  now 
placed  in  the  wound  and  brought  out  of  the  mouth  and  both 
ends  tied  firmly  over  the  chin.  This  brings  the  tongue  for- 
ward and  opens  a  good  view  into  the  nasopharynx.  For  oper- 
ating on  the  sphenoid  from  this  suprahyoid  pharyngotomy 
the  instruments  must  be  much  longer  than  ordinary,  as  the 
distance  from  the  wound  to  the  roof  of  the  nasopharynx  is 
about  12  centimeters.  The  shaft  of  the  instruments  ought 
to  be  about  29  centimeters  long,  and  on  account  of  this  length 
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cou>nn.i.iui\  mavni  iii.iii  usual,  to  keep  them  from  bcmlmg. 
The  mucous  membrane  on  the  under  surface  of  the  sphenoid 
is  spHt  in  the  middle  line  down  to  the  bone,  and  a  sagittal 
incision  made  across  the  tops  of  the  choanae.  The  perios- 
teum is  now  shoved  back  on  either  side  and  the  under  surface 
of  the  sphenoid  bone  antl  the  basal  surface  of  the  occipital  bone 
laid  bare  bacW  to  the  pharyngeal  tubercle.  The  removal  of 
the  floor  of  the  sphenoidal  sinus  should  be  begun  immediately 
at  the  tops  of  the  choanae,  and  after  the  cavities  have  once 
been  entered  they  then  can  be  enlarged  backwards.  In  re- 
moving the  lateral  portions  of  the  floor,  great  care  must  be 
exercised  not  to  wound  the  upper  and  outer  walls  of  the  sinus 
because  of  the  important  structures  in  relation  to  it.  Any 
cavities  which  may  e.xist  in  the  pterygoid  processes  are  opened 
up  in  a  posterior  direction  and  the  intersphenoidal  septum 
removed.  The  roof  of  the  sinus  is  now  easy  to  attack,  and 
the  hypophysis  and  surrounding  region  of  the  basis  cerebri 
easily  uncovered.  In  after-treatment,  Loewe  prefers  not  to 
pack  the  cavity,  as  he  believes  that  packing  interferes  with 
drainage.  Wood. 

The  Radical  Operation  on  the  Antrum  of  Highmore  From  Within. 

Rethi  {Wiener  medicinisclie  Wocliensclirift,  No.  1.  1909) 
first  described  the  method  of  opening  the  antrum  of  Highmore 
through  the  nose  seven  years  ago. 

The  important  point  in  this  operation  is  to  make  a  large 
opening  into  the  antrum  through  the  nasoantral  wall.  The 
lower  turbinate  and  the  lateral  wall  of  the  inferior  and  middle 
meatus  are  first  thoroughly  cocainized  and  adrenalin  applied, 
and  then  the  anterior  two-thirds  of  the  inferior  turbinate  re- 
moved. 

An  opening  is  then  made  with  a  chisel  behind  the  anterior 
end  of  the  turbinate  and  is  enlarged  with  bone  forceps  up 
towards  the  middle  meatus  as  well  as  in  the  inferior,  so  that  a 
wide  communication  is  made  between  the  antrum  of  High- 
more  and  the  nose. 

The  diseased  mucous  membrane  and  any  grami!ation>  are 
then  scraped  out. 

The  advantages  of  this  method  are  as  follows: — iiic  opera- 
tion is  much  simpler  than  the  radical  Caldwell-Luc  operation 
through  the  canine  fossa.     It  can  be  performed  in  a  few  min- 
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iites  (four  or  five),  after  the  cocain  and  adrenalin  have  been 
appHed. 

The  author  emphasizes  the  necessity  for  removing  enough 
of  the  inferior  turbinate;  taking  off  simply  the  anterior  third 
is  not  sufficient.  He  also  states  that  it  is  important  to  have 
the  opening  into  the  antrum  extend  to  the  middle  meatus,  and 
not  confine  it  to  the  inferior,  • 

A  small  opening  closes  very  rapidly  and  does  not  allow 
sufficient  drainage. 

Almost  all  authors  give  the  preference  to  the  Caldwell 
operation  through  the  canine  fossa  if  conservative  methods 
have  not  been  effective.  ' 

The  operation  through  the  nose  is  not  followed  by  the  se- 
vere pain  that  often  goes  with  the  Caldwell  operation. 

The  criticisms  that  have  been  frequently  made  against  the 
operation  through  the  nose  are  that  the  antral  cavity  cannot 
be  thoroughly  inspected  after  the  operation,  and  that  it  is 
hard  to  reach  with  the  curettes,  that  is,  every  part  of  it.  This 
the  author  states,  is  not  a  fact,  if  a  large  enough  opening  has 
been  made.  Small  mirrors  can  be  carried  through  the  nasal 
opening  into  the  antrum  so  that  it  can  be  inspected. 

The  author  believes  in  doing  the  radical  operation  in  the 
first  place  in  cases  of  chronic  maxillary  sinusitis,  rather  than 
to  try  palliative  measures,  such  as  a  small  opening  through 
the  inferior  meatus. 

The  operation  through  the  canine  fossa  does  not  cure  a 
larger  percentage  of  the  cases  than  the  one  through  the  nasal 
wall, 

Chiari  states  that  in  some  chronic  cases  treated  in  this  way 
he  did  not  obtain  a  cure  in  a  single  case,  that  is,  the  discharge 
did  not  entirely  stop. 

Out  of  fifty-eight  cases  operated  on  by  the  writer,  by  this 
method,  forty-nine  were  cured.  That  is, 'the  discharge  of 
pus  has  entirely  stopped.  Nine  cases  were  improved,  but  not 
cured,  Theisen. 

III. PHARYNX. 

Dangers    Associated    with    Removal    of   the    Tonsils    and     Adenoid 

Growths, 

F.  C,  Ard,  Plainfield,  N.  J.  {Medical  Record,  March  6, 
1909),  has  made  a  careful  studv  of  the  literature  of  recent 
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years,  and  finds  that  the  removal  of  the  tonsils  and  adenoid 
growths  has  been  accompanied  by  many  accidents  and  not  a 
feu  fleaths.  The  various  methods  use'd  to  combat  the  acci- 
are  given.  The  article  should  be  studied  in  its  entirety. 
in  a  case  of  the  author's  in  which  secondary  hemorrhage  of 
the  tonsil  had  occurred  five  days  after  its  removal,  he  used 
lactate  of  calcium  with  satisfaction.  Richards. 

Tonsil    Removal,  Opsonic   Index,  and   immunity. 

Bryan  D.  Sheedy,  New  York  ( Medical  Record,  September 
25,  1909).  Normal  tonsils  are  most  active  during  the  first 
two  or  three  years  of  life,  and  are  not  absolutely  necessary  to 
the  well-being  of  the  individual  after  the  period  of  childhood. 
They  should  not  therefore  be  removed  in  young  children  un- 
less they  are  so  far  diseased  as  to  have  their  normal  functions 
interfered  with,  in  which  case,  instead  of  being  a  protection 
against  the  inroads  of  bacteria,  they  become  the  portals  by 
which  the  enemies  of  health  gain  their  admittance. 

Richards. 

The  Significance  of  Certain  Pathologic  Conditions  in  the  Fossae  of 

RosenmiJIIer. 

J.  \V.  Jervey,  Greenville,  S.  C.  (Medical  Record,  Septem- 
ber 18,  1909),  has  found  that  the  removal  of  the  web-like 
bands  oftentimes  found  attached  to  the  posterior  lip  of  the 
Eustachian  tube  is  followed  by  improvement  of  hearing  in 
many  cases.  These  adhesions  and  granulations  should  always 
be  sought  for  in  cases  of  catarrhal  deafness,  and,  when  pres- 
ent, removed.  "The  index  finger  is  passed  through  the  mouth 
into  the  postnasal  space  and  the  fossae  are  firmly  and  com- 
pletely swept,  to  their  very  bottoms,  of  all  obstructing  forma- 
tions, first  one  side  and  then  the  other  being  attended  to  with- 
out withdrawing  the  finger.  This  is  followed  by  the  applica- 
tion of  a  solution  of  nitrate  of  silver  or  argyrol."    Richards. 

Clinical   Manifestations  of  Adenoids  in  Adults. 

Otis  Orendorff  (Journal  of  .  /.  M.  .  /..  September  23, 1909> 
calls  attention  to  the  fact  that  the  adenoid  as  a  source  of 
trouble  is  often  overlooked  in  the  adult.  There  is  a  history 
of  adenoids  in  childhood,  with  obstruction.  .As  the  child 
matures,  the  fauces  and  nares  enlarge  and  the  symptoms  of 
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obstruction  disappear,  although  the  adenoids  may  not  atrophy. 
The  patient  then  complains  of  trouble  of  a  different  type.  In- 
spection in  these  cases  shows  the  usual  high  arched  palate 
with  the  adenoid  fringe,  an  enlargement  of  the  lingual  papillae 
with  nodules  on  the  posterior  pharyngeal  wall — granular 
pharyngitis.  No  other  treatment  than  complete  removal  is 
satisfactory.  "  Ryder. 

Spoon  Enucleation  of  the  Tonsil. 

A.  Morgan  MacWhinnie;^  Seattle  {American  Journal  of 
Surgery,  November,  1909),  concludes  that  hemorrhage  follow- 
ing tonsil  operations  is  due,  for  the  most  part,  to  the  fact  that 
some  of  the  tonsil  capsule  is  left,  or  it  may  occur  if  some  fibers 
of  the  superior  constrictor  muscle  have  been  brought  away.  A  ' 
stubborn  hemorrhage  of  the  oozing  variety  occasionally  met 
with  is  probably  due  to  the  fact  that  the  tonsil  capsule  is  com- 
posed of  fibrous  tissue.  He  has  devised  a  spoon  instrument 
with  which  he  is  able  to  remove  the  tonsil  with  capsule  intact 
and  with  no  injury  to  the  pillars  or  the  superior  constrictor 
muscle. 

His  technic  is  as  follows :  The  tonsil  is  grasped  well  into 
the  supratonsillar  and  intratonsillar  fossae,  so  as  to  engage  the 
capsule  as  well  as  the  tonsil.  The  spoon  is  then  entered  be- 
tween the  posterior  pillar  and  the  tonsillar  capsule  and  made 
to  rapidly  separate  from  below  upward  to  the  supratonsillar 
fossa.  The  same  process  is.  carried  out  inferiorly  and  an- 
teriorly. 

The  spoon  fits  so  accurately  over  the  tonsil  that  injury  to 
the  pillars  need  not  be  considered,  and  the  extreme  traction 
brings  the  tonsils  so  well  forward  into  the  pharynx  that  very 
little  separation  is  necessary.  He  finds  no  difficulty  in  remov- 
ing tonsils  under  local  anesthesia.  Ryder. 

The  Functional  Relation  of  the  Tonsil  to  the  Teeth, 

Georgk  H.  Wright  (Boston  Medical  and  Surgical  Journal) 
calls  attention  to  the  fact  that  there  are  four  periods  in  the 
development  of  an  individual,  from  two  to  eighteen  years  of 
age,  when  the  tonsil  may  become  enlarged,  without  infection. 
These  periods  correspond  to  the  time  of  eruption  of  the  four 
groups  of, molar  teeth,  from  two  years,  six  years,  twelve 
years,  and  eighteen  years.  He  claims  that  under  prophylactic 
treatment  and  care  the  tonsils  will  return  to  normal  after  the 
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eruption  of  the  teeth.  Following  out  the  anatomy  and  his- 
tology of  the  teeth  and  their  intimate  relation  to  the  lymphatic 
system,  he  maintains  that  the  tonsils  are  simply  physiologically 
enlarged  from  excessive  functional  activity,  the  equilibrium 
of  the  glandular  system  being  disturbed  by  the  amount  of 
activity  necessitated  by  the  elaboration  of  the  48  teeth  and 
the  jaws  and  the  taking  care  of  the  accompanying  waste.  This 
may  be  further  disturbed  by  pathogenic  organisms  derived 
from  carious  teeth,  etc.  Following  the  eruption  of  the  teeth 
and  with  the  necessary-  care  of  the  carious  ones,  the  glandular 
activity  ceases  and  the  tonsils  return  to  normal.  He  records 
150  cases  followed  out  successfully  (tonsils  not  removed)  and 
cites  other  cases  of  glandular  enlargement  (tonsils  previously 
removed)  clearing  up  after  eruption  of  the  teeth.  In  the 
treatment  of  the  tonsil  by  the  specialist  he  would  include  as  a 
routine  the  observation  of  carious  teeth  and  a  recognition  of 
the  four  periods  of  eruption  coincident  with  slight  enlarge- 
ment. Ryder. 

The   Local  Treatment  of  Acute   Inflammations  of  the  Throat  From 
the  Standpoint  of  Pathology. 

J.  L.  GooDALE  (Boston  Medical  and  Surgical  Journal,  Xo. 
26,  1908).  In  selecting  this  subject  the  author  states  that  he 
was  influenced  by  the  analogy  existing  between  staphylococ- 
cus infections  of  the  throat  and  those  of  the  skin.  In  both 
conditions  we  find  the  same  organisms  generating  toxin  at  the 
point  of  inoculation,  and  giving  rise  to  a  localized  inflamma- 
tion. We  are  unable,  the  author  states,  to  formulate  funda- 
mental points  of  distinction  between  the  local  phenomena  ex- 
cited by  the  staphylococcus,  the  streptococcus,  the  pneumo- 
coccus,  the  influenza  and  the  diphtheria  bacillus.  The  clini- 
cal differences  depend  upon  the  strength  of  the  toxin  generat- 
ed. In  his  paper  the  author  presents  the  results  of  examina- 
tions into  the  effects  of  local  applications  upon  infectious 
processes  of  the  tonsils  and  pharynx.  The  investigations  were 
made  with  special  reference  to  the  effect  of  antiseptics  upon 
the  course  of  the  clinical  phenomena.  About  40  cases  of  acute 
tonsillitis  were  treated  by  various  antiseptic  preparation-;. 
Bacteriological  examination  was  made  only  for  the  purpi-x.- 
of  excluding  diphtheria,  and  it  was  therefore  not  possible  in 
mnst  nf  them  to  specify  Whether  the  organism  was  a  staphyl- 
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ococcus,  streptococcus  or  pneumococcus.  It  was  observed  in 
a  number  of  cases  of  acute  reddening  of  the  pharynx  and  ton- 
sils that  local  applications  of  various  remedies  were  followed 
by  complete  subsidence  of  the  loCal  inflammation.  In  a  fur- 
ther series  of  cases  that  were  seen  early,  these  applications, 
particularly  the  silver  salts,  were  followed  by  disappearance 
of  the  local  acute  inflammatory  manifestations,  and  the  pa- 
tient appeared  for  a  few  hours  or  a  day  apparently  well,  after 
which  time  inflammation  appeared  in  a  neighboring  region, 
and  in  several  cases  which  were  carefully  studied  it  seemed 
that  the  total  duration  of  the  inflammation  was  more  pro- 
tracted than  would  have  been  the  case  if  a  simple  acute  ton- 
sillitis had  been  allowed  to  take  its  natural  course.  When 
the  local  manifestations  were  more  advanced  and  accompanied 
by  general  symptoms,  as  fever  and  prostration,  no  improve- 
ment was  noticed  from  the  employment  of  local  antiseptics. 
In  two  cases  of  severe  lacunar  tonsillitis,  the  crypts  were  irri- 
gated several  times  a  day  with  permanganate  of  potash  and 
hydrogen  peroxide,  with  the  object  of  sterilizing,  if  possible, 
the  focus  of  infection.  On  each  occasion  the  immediate 
effect  was  to  produce  pain  and  swelling  in  the  cervical  lymph 
nodes,  which  lasted  for  several  hours  and  then  subsided.  The 
author  summarizes  the  results  as  follows : 

1.  Acute  tonsillitis  in  the  early  stage  before  the  appearance 
of  white  spots  or  systemic  depression,  was  apparently  aborted 
in  some  cases  by  local  antiseptics. 

2.  In  some  cases  acute  tonsillitis,  when  seen  early,  was  ap- 
parently checked  by  local  antiseptics,  but  inflammation  ap- 
peared in  neighboring  organs  and  seemed  to  be  of  protracted 
duration. 

3.  The  introduction  of  antiseptics  into  the  crypts  was  fol- 
lowed by  an  increase  of  the  local  inflammatory  process  and  in 
some  cases  by  increased  systemic  absorption. 

All  the  pathogenic  bacteria  present  in  the  tonsils  in  acute 
inflammations  of  these  organs  cannot  be  completely  destroyed 
except  perhaps  in  the  earliest  stage. 

Here  there  is  reason  for  believing  that  if  a  given  pathogenic 
microorganism  has  developed  in  the  mouth  and  about  the 
orifices  of  the  tonsils,  its  activity  may  be  checked  by  suitable 
antiseptic  applications  if  the  process  has  not  gone  too  far.  If, 
however,  the  multiplication  of  the  organisms  has   extended 


kl.lN.M    \RYNGOLOCIC  LITERATURE.  897 

beyond  a  certain  point,  so  that  tissue  changes  are  involved,  or 
the  system  exhibits  evidence  of  toxic  absorption,  it  is  im- 
probable that  antiseptic  applications  could  destroy  completely 
the  organisms  present.  Theisen. 

IV. — LARY.VX. 

Concerning  the  Use  of  Bronchoscopy  in  Cases  of  Asthma. 

Galebskv  (Monatssch.  f.  Ohrcnh.,  etc.,  Heft  7,  1908,  p. 
359).  by  means  of  the  bronchoscope,  applied  cocain  and  adren- 
alin directly  to  the  bronchial  mucous  membranes  in  two  cases 
of  asthma.  In  the  first  place  there  was  a  distinct  reddening 
of  the  mucosa  in  the  left  bronchus  due  to  a  localized  bron- 
chitis. In  this  patient  the  asthma  was  temporarily  improved 
by  the  first  cocain  and  adrenalin  application,  but  a  later  appli- 
cation for  a  recurrence  did  not  seem  to  have  much  effect.  In 
the  second  case  the  cocain  and  adrenalin  stopped  almost  imme- 
diately a  very  severe  attack,  and  the  patient  was  free  from  any 
iiitcrfi'rence  with  her  breathing-  for  a  month  and  a  half. 

Wood. 

The  Technic  of  the  Treatment  of   Larynx  Tuberculosis  with  Sun- 
light. 

Kkaus  {Milnch.  mcd.  Wochcnschr.,  Xo.  13.  March  30. 
1909)  speaks  of  the  favorable  results  obtained  by  the  use  of 
sunlight  in  this  disease  and  describes  a  conveniently  mounted 
mirror,  by  which  the  patient  can  reflect  the  sun  rays  into  his 
mouth  and  against  the  larynx  mirror.  In  patients  without 
fever  he  recommends  a  daily  treatment  of  20  minutes. 

Horn. 

The  Technic   of  the   Treatment  of  Larynx  Tuberculosis  with  Sun- 
light. 

I.ISSAUER  {Mi'mch.  mcd.  IVocltetischr..  Xo.  18,  May  4, 
1909)  uses,  instead  of  an  ordinary  larynx  mirror,  one  with  a 
concave  surface.  He  can  by  this  method  so  concentrate  the 
rays  that  an  active  hyperemia  can  l)e  brought  about,  and  the 
patient  experiences  a  sensation  of  warmth  in  the  larynx.  He 
considers  the  method  as  too  dangerous  to  be  put  into  the 
hands  of  the  patient,  but  must  be  carried  out  by  the  physician. 

Horn. 
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The    Therapeutics   of    Larynx   Tuberculosis  with    Special    Attention 
to  the  Sunlight  Treatment. 

Jannsen,  Davos  (Deut.  mcd.  Wochenschr.,  No.  19,  1909) 
recommends  the  treatment  and  has  favorable  results.  Uses 
plane  mirror  and  warns  aj^ainst  the  concave  form.        Horn. 

The  Further  Report  of  a  Case  of  Tracheal   Scleroma. 

Emil  Maye;r,  New  York  {American  Journal  of  the  Med- 
ical Sciences,  February,  1909).  This  case  has  been  previously 
reported.  Ten  months  later  there  was  a  recurrence  of  the 
growth,  with  hoarseness  and  very  marked  dyspnea.  At  this 
time  the  new  growth  was  grayish-white  -in  appearance,  resem- 
bling soft  mucous  polyps,  readily  breaking  down,  and  extend- 
ing one  and  one-half  inches  below  the  larynx.  On  account 
of  the  dyspnea,  tracheotomy  was  required  on  March  30.  1907. 
Rontgen-rays  in  five  to  six  minute  exposures  were  used  at 
intervals  of  two  to  three  days,  from  April  1st  to  May  11th, 
1907.  On  May  17th  the  patient  was  discharged  well.  A  year 
later  there  is  no  recurrence  and  the  author  considers  the  case 
as  cured.  Richards. 

Early  Diagnosis  of  IVIalignant  Disease  of  the  Larynx. 

Walti^r  Chappell  {Medical  Record,  Ociohev  16,1909).  In 
the  early  recognition  of  malignant  diseases  of  the  larynx  lies 
the  only  hope  of  approaching  anything  like  permanent  relief. 
The  usual  doctor  and  patient  treat  chronic  hoarseness  in  a 
most  casual  manner,  and  months  may  pass  before  there  is  any 
suspicion  that  the  hoarseness  may  mean  anything  serious.  The 
early  symptoms  are  vague  and  the  clinical  picture  obscure, 
but  an  early  recognition  is  possible. 

In  intrinsic  cancer  the  age  and  sex  (iuale  over  40)  ;  loca- 
tion of  the  growth  (the  anterior  part  of  the  cords  more  favor- 
able to  non-malignancy);  infiltration:  decreased  mobility  of 
the  cord";  and  the  slowly  but  constantly,  increased  dyspnea 
from  the  diminished  mobility  of  the  cord,  are  the  important 
points.     Added  to  this  may  be  the  microscopical  findings. 

Beginning  extrinsic  cancer  presents  a  picture  somewhat 
varied  by  the  location.  Epiglottic  involvement  causing  cough, 
slight  dysphagia,  and  occasional  "slips"  of  food  into  the 
larynx.     When  situated  in  the  ventricles    of  Morgagni    the 
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diagnosis  is  more  difficult,  as  in  the  early  stages  the  growth 
is  not  visible.  Slight  disturbances  in  the  mobility  of  the  cor- 
responding cord  are  suspicious.  Implication  of  the  inter- 
arytenoid  folds  causes  a  very  early  hoarseness  and  dyspnea 
with  early  glandular  involvement.  Pain  in  the  first  stage  is 
due  to  pressure  and  not  to  ulceration. 

No  one  symptom  is  diagnostic,  nor  is  the  microscope  relia- 
ble, exclusive  of  the  clinical  picture.  The  diagnosis  may  be 
made  from  the  symptomatology,  objective  and  subjective,  con- 
firmed, but  not  disproved,  by  the  microscopical  findings. 

Ryder. 
Stenosis  of  the  Larynx. 

RicH.XRD  H.  Johnston,  Baltimore  (Boston  Medical  and 
Surgical  Journal,  August  19.  1909),  belie\'es  that  laryngeal 
-tenosis  is  best  treated  by  the  introduction  of  increasingly 
larger  intubation  tubes.  By  direct  laryngoscopy,  especially  in 
children,  the  diagnosis  is  easily  made  and  the  proper  treat- 
ment thereby  instituted.  If  the  stenosis  be  incomplete,  resort 
at  once  to  intubation  as  the  only  logical  method  of  treatment. 
In  complete  closures  the  difficulties  are  much  increased.  Sev- 
eral years  may  be  necessary  for  a  cure.  We  may  succeed  in 
making  an  opening  through  the  direct  laryngoscope  and  then 
keep  it  open  by  intubation. 

Rogers,  who  has  had  more  exi>erience  than  any  one  else 
in  this  country,  is  opposed  to  any  form  of  external  operation 
and  believes  that  any  case  may  be  cured  by  retained  intuba- 
tion tubes.  He  removes  the  tracheal  canula  as  soon  as  p>©s- 
sible  on  account  of  danger  of  tracheal  stenosis  from  prolonged 
wearing  of  the  canula. 

( )f  three  cases  of  laryngeal  stenosis  coming  under  tlie  ob- 
servation of  Dr.  Johnston,  two  were  successfully  treated  by 
the  intubation  method.  The  third  case  left  the  hospital  be- 
fore treatment  was  begim.  In  one  case,  after  a  period  of 
four  and  one-half  months,  the  larynx,  from  a  condition  of 
complete  stenosis,  had  been  successfully  opened  ancTthe  intu- 
bation tube  introduced.  The  opening  was  gradually  dilated 
until  a  three-year-old  tube  was  comfortably  worn.  One  year 
from  the  time  first  seen  the  patient  died  from  intercurrent 
pernicious  malarial  fever.  The  second  case,  after  three 
months  of  gradual  dilatation  with  increasingly  larger  intuba- 
tion tuhe<.  w.'i'^  "iiMit  home  apparently  cured  ntul  iVn]  not  re- 
turn. 
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The  laryngologist  should  impress  the  general  profession 
with  the  fact  that  in  the  early  stage,  when  the  difficulty  in 
breathing  appears,  it  is  of  paramount  importance  to  have  the 
larynx  examined  for  the  cause  of  the  trouble.  Ryder. 

Tracheotomy  for  Foreign   Bodies  in  the  Air  Passages;    Based   Upon 
Fifty-three  Successful  Cases. 

W.  F.  Westmoreland,  Atlanta  {American  Journal  of  Sur- 
gery, November,  1909).  Weist,  from  the  study  of  a  thousand 
cases,  concluded  that  the  presence  of  a  foreign  body  in  the  air 
passages  does  not  make  bronchotomy  necessary,  nor  should  it 
be  done  unless  indicated  by  dangerous  symptoms. 

Westmoreland,  on  the  other  hand,  says  that  these  cases  de- 
mand immediate  surgical  interference  and  that  tracheotomy 
should  be  done. 

Remembering  that  three-fourths  of  these  operations  will  be 
doxie  upon  a  trachea  considerably  smaller  than  a  lead  pencif 
and  within  the  length  of  an  inch,  and  this  crossed  by  vessels 
and  also  the  isthmus  of  the  thyroid,  such  accidents  as  cutting 
through  the  trachea  or  missing  it  altogether  will  be  easily 
avoided.  A  general  anesthetic  should  be  used,  carried  only  to 
the  point  of  quieting.  Tracheotomy  tubes  are  not  to  be  used, 
as  the  trachea  will  remain  sufficiently  patent.  A  silk  thread 
passed  through  each  edge  of  the  tracheal  incision  gives  perfect 
control.  In  a  majority  of  cases  the  foreign  body  is  expelled 
immediately  upon  opening  the  trachea.  If  not,  the  wound  is 
left  open  until  the  body  is  expelled.  No  instruments  should 
be  introduced  into  the  trachea. 

After  opening  the  trachea  he  divides  the  cases  into  three 
classes,  management  depending  upon  the  class.  The  first  two 
classes  are  those  in  which  the  body  has  been  expelled  "at  time 
of  operation.  In  the  first  of  these  the  trachea  is  closed  at 
once.  In  the  second  class  the  body  is  expelled  promptly,  but 
drainage  is  indicated  on  account  of  irritation  and  subsequent 
infection  with  its  accompanying  accumulation  of  mucus.  The 
wound  is  left  patent  with  aseptic  dressings.  The  third  class 
includes  those  cases  in  which  the  body  is  not  promptly  ex- 
pelled ;  the  wound  again  being  left  open  until  the  body  escapes 
and  inflammation  subsides.  When  drainage  is  no  longer  indi- 
cated the  patient  is  anesthetized  and  the  wound  closed. 

The  symptoms  of  foreign  bodies  he  divides  into  three  stages. 
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Obstructive  symptoms  immediately  following  the  accident : 
second,  irritation  produced  by  it<  |»r..<.-n.-.>  tli!r<!  innn.nina- 
tion  at  a  later  period. 

Westmoreland  bases  his  conclusions  upon  the  succc>.>iul 
issue  of  53  cases.    .  Ryder. 

V. —  MiNifir  WFOi-*;. 

A    Case    of    Myxofibroma    of    the    Temporal    Bone    Combined    with 
Multiple   Paralysis  of  the   Cranial    Nerves. 

ScHWAB.ACH  and  Bielschowsky  (Dcut.  mcd.  IVochenschr., 
May  18.  1909)  describe  a  case  with  autopsy  findings  which 
was  at  first  diagnosed  as  a  tumor  of  the  acoustic  nerve.  Full 
description  of  the  clinical  side  and  the  nervous  findings. 

Horn. 

Clinical   Experience  with   Calcium   Lactate   in   Hemorrhages  of  the 
Upper  Air  Tract. 

W  .  K.  Simpson,  Xew  York  {Medical  Record,  September 
25,  1909)  concludes  as  follows: 

1.  "Clinical  experience  shows  that  calcium  lactate  has  a 
controlling  influence  in  hastening  the  coagulation  of  the  blood. 

2.  Its  efficacy  is  more  marked  in  hemophiliac  cases,  where 
the  coagulation  i'^  delaved.  thriu  in  cases  of  normal  coas^ulatioii 
time. 

3.  Before  operation.  c.>pccially  on  tonsils  and  adenoids, 
careful  inquiry  should  be  made  relative  to  any  hemophilic  he- 
redity or  tendency. 

4.  In  suspicious  cases  the  coagulation  period  should  be 
determined  before  operation. 

5.  It  is  questionable,  if  not  positively  contraindicated. 
whether  such  operations  should  be  undertaken  in  hemophilic 
cases,  other  than  under  the  most  extreme  urgency. 

6.  In  all  cases  of  operations  for  the  removal  of  tonsils  and 
adenoids,  calcium  lactate  should  be  given  for  a  f)eriod  prior  to 
and  after  the  operation,  both  for  its  possible  eflfect  in  diminish- 
ing the  immediate  hemorrhage  and  in  preventing  secondary 
surface  hemorrhage. 

7.  Of  the  calcium  salts,  the  lactate  is  more  positive  in  its 
results,  is  more  agreeable  to  administer  and  is  less  irritating 
to  the  stomach."  Richards. 
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The   Use  of  Ethyl  Chlorid  as  a  General   Anesthetic  for  Operations 
in  the  Throat  as  Especially  Applied  to  Children. 

E.  Mather  Sill,  New  York  {Medical  Record,  October  23, 
1909).  Ethyl  chlorid  given  by  means  of  the  Ware  inhaler  is 
the  easiest  of  all  the  anesthetics  to  give.  Two  or  three  thick- 
nesses of  gauze  should  be  used  over  the  inhaler  and  the  tube 
removed  at  intervals  to  see  that  the  gauze  does  not  become 
frosted  over,  in  which  case  it  should  be  changed.  When  the 
inhaler  with  the  rubber  bag  is  used,  the  ethyl  chlorid  stream 
goes  directly  through  the  small  metal  tube  into  the  rubber 
bag,  and  this  precaution  is  not  necessary.  The  author  consid- 
ers this  preferable.  When  properly  given,  the  patient  is  under 
the  anesthetic  in  from  two  to  five  minutes.  Profound  anes- 
thesia is  not  necessary.  Operation  can  be  begun  as  soon  as 
there  is  complete  relaxation,  the  conjunctival  reflex  being 
present  to  a  slight  degree.  Immediately  upon  the  completion 
of  the  operation  and  removal  of  the  mouth  gag,  consciousness 
returns.  The  operation  is  done  with  the  patient  lying  flat  on 
the  operating  table  and  the  head  slightly  lowered.  This 
anesthetic  is  especially  suited  for  the  operation  of  removal  of 
adenoids  and  tonsils  in  children.  Where  long  operations  are 
nec-essary,  ethyl  chlorid  anesthesia  is  first  obtained,  and  deep 
anesthesia  continued  with  ether  by  the  drop  method. 

Richards. 

Brain   Tumor  with    Unusual   Symptoms. 

J.  E.  Dale,  Fort  Collins,  Colo.  {Medical  Record,  August  7, 
1909) ,  reports  a  case  of  brain  tumor  with  unusual  symptoms ; 
unusual  from  the  fact  that  the  temperature  was  subnormal 
during  the  whole  time  of  observation,  and  there  was  no  head- 
ache. The  patient  was  a  male,  sixteen  years  old.  He  was 
under  observation  from  July  7,  1908,  to  September  28.  1908. 
When  first  seen  there  \vas  occasional  vomiting,  the  abdomen 
was  tender  to  touch,  temperature  97°  and  pulse  75.  After  the 
bowels  were  cleaned  out  the  vomiting  ceased,  but  tempera- 
ture remained  subnormal.  On  September  3d.  following  ob- 
stinate constipation,  there  was  an  attack  similar  to  the  first, 
only  more  severe.  Temperature  was  97.5.  Between  the  two 
attacks  the  temperature  varied  from  96  to  97.5.  On  September 
28th,  following  two  days  of  complaining  bitterly  of  difikulty 
in   breathing,    although    respiration    was    apparently    normal. 
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the  patient  died.  Paralytic  symptoms  appeared  pne  hour  be- 
fore death.  The  usual  headache  symptoms  were  entirely  ab- 
sent. Autopsy  showed  a  small  warty  growth  (endothelio- 
mata)  attached  to  the  roof  of  the  fourth  ventricle,  slightly  to 
the  right  of  the  median  line,  directly  over  a  point  in  the  floor 
slightly  posterior  to  the  center.  The  late  effect  on  the  respir- 
atory center  was  to  be  expected  from  the  situation  of  the 
tumor.  The  early  and  constant  effects  on  the  heat  centers  is 
hard  to  explain  unless  from  leucocytic  infiltration.      Ryder. 

Recent  Advances  in    the    Field    of    Laryngo-Rhinology. 

\  OX  EicKEx  (Dciitsch.  mcd.  Wochenschr.,  No.  1,  1909,  p. 
22).  The  original  work  done  in  this  field  during  the  last  two 
years  is  carefully  reviewed.  In  almost  every  branch  some- 
thing new  has  been  discovered.  Especially  discussed  is: 
The  method  of  Killian  for  the  treatment  of  hay  fever;  the 
use  of  hard  paraffin  in  the  treatment  of  ozena;  the  use  of 
suprarenal  extracts  as  an  aid  in  the  diagnosis  of  nasal  condi- 
tions; the  light  therapy  of  Brunnings  in  acute  accessory  sinus 
disease ;  the  use  of  negative  pressure  as  an  aid  in  the  diagno- 
sis of  diseases  of  the  nasal  cavities,  according  to  the  methods 
of  Walb  and  Horn;  the  radical  operations  of  Killian,  Denker 
and  Luc-Caldwell  in  the  treatment  of  this  class  of  cases.  Tre- 
mendous strides  have  been  made  in  the  use  of  the  Roentgen 
photography,  but  the  work  is  not  nearly  completed.  Horseley. 
Semon,  du  Bois-Reymond,  Onodi,  Kuttner  and  others  have 
contributed  important  work  on  the  innervation  of  the  larynx, 
but  the  question  is  still  unsettled.  Horn. 

Observations  on  the  Relation  of  Diseases  of  the  Upper  Air  Passages 
to  Asthma,  Cough  and   Disorders  of  Digestion. 

Thomas  R.  French  {Long  Island  Medical  Journal,  Octo- 
ber. I'XP).  Many  of  the  neuroses  of  modem  civilization  are 
so  obscure  and  shadowy  that  we  do  not  pretend  to  under- 
stand them.  What  we  do  know  is  from  empirical  clinical  ex- 
ixjricnce.  Enthusiasm  and  hasty  judgment  of  some  of  the 
writers  have  led  them  too  far.  Their  claims  have  not  been 
verified  and  the  theory  of  reflex  irritation  has  been  rejected. 
The  direct  relationship  between  nasal  abnormalities  and  re- 
flected ti'iiMioincna  is  not  ahvav>  t-viilrnt    hut  it  Is  hevond  dis- 


904  ABSTRACTS  FROM  OTOLOGIC  AND 

pute  that  suqh  relationship  does  exist.  Polypi  and  hypertrophy 
of  the  turbinated  structures  do  in  certain  cases  cause  asthma, 
and  the  correction  of  a  deflected  septum  will  cure  a  cough. 

French  takes  up  three  phases  of  the  subject,  viz.:  First,  the 
nose  in  relation  to  asthma ;  second,  the  nose  in  relation  to 
cough ;  third,  nasopharyngeal  catarrh  in  relation  to  gastric  and 
intestinal  indigestion. 

The  Nose  in  Relation  to  Asthma. — In  determining  the  cause 
of  spasmodic  asthma  he  thinks  it  wise  to  eliminate  other  con- 
ditions, thoracic,  abdominal  and  pelvic,  and  then  examine  the 
nose.  Hypersensitive  nasal  mucous  membrane  may  have  as 
an  underlying  cause  some  gross  fault  of  elimination,  a  diathe- 
-sis,  or  some  organic  disease.  Turgescence  of  the  erectile 
nasal  mucous  membrane  may  be  and  often  is  caused  by  trans- 
mitted vasomotor  irritation  from  distant  parts  of  the  economy. 
When  swollen  tissues  or  sensitive  areas  in  the"  nose  are  sus- 
pected, carefully  test  the  same.  Shrink  the  swollen  tissues 
and  touch  with  the  probe  the  suspected  areas  and  note  results. 
While  the  correction  of  gross  nasal  lesions  holds  out  the 
brightest  hopes,  the  relief  is  often  only  temporary.  Results 
with  the  cautery  have  not  been  as  successful  in  his  hands  as  in 
others,  but  it  does  occasionally  give  relief.  Great  care  should 
be  taken  in  advising  operation  for  relief  and  still  greater  care 
to  convey  a  correct  idea  of  our  expectations. 

The  A^ose  in  Relation  to  Cough. — While  almost  any  dis- 
eased condition  of  the  nose  may  cause  cough,  he  calls  atten- 
tion especially  to  that  condition  caused  by  contact  of  the  mid- 
dle turbinate  with  the  septum.  If  the  middle  turbinate  is 
flattened  to  any  considerable  extent  against  the  septum ;  if  the 
contact  cannot  be  seen,  but  the  turbinate  is  prominent  and 
part  of  it  hidden ;  if  there  is  a  high  .septal  deflection  against 
a  normal  middle  turbinate,  the  introduction  of  a  probe  at  the 
suspected  point  of  contact,  or  the  shrinking  of  the  swollen  tis- 
sues, maintaining  the  contraction  for  several  days  will  often 
settle  the  diagnosis. 

A^asal  and  Pharyngeal  Catarrh  in  Relation  to  Gastric  and 
Intestinal  Indigestion. — By  continuity  and  reflex  action  dis- 
orders of  digestion  make  their  impress  upon  the  mucous  mem- 
brane of  the  nose  and  pharynx.  Long  experience  in  viewing 
these  parts  will  enable  one  to  detect  the  diseased  pharyngcs 
due  to  gastrointestinal    irritation.     In    acute     and    subacute 
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pharyngitis  the  deep  red  congestion  of  the  posterior  wall  with 
little  or  no  redness  of  the  pillars  of  the  fauces  or  palate  points 
to  gastrointestinal  trouble.  A  red  tip  and  swollen  nose  some- 
times accompanies  an  attack  of  duodenal  catarrh,  .^n  impair- 
ment of  the  innervation  of  the  larynx  resulting  in  the  weak- 
ness and  loss  of  voice  may  occur  during  an  attack  of  diarrhea. 
It  is  difficult  to  say  whether  these  conditions  occur  from  refle.x 
action  or  from  continuity. 

The  factor  is  an  ever-changing  one,  and  the  same  group  of 
symptoms  seemingly  produced  by  the  nose  and  throat  in  one 
individual  may  be  induced  in  another  by  some  other  organ. 
While  the  nose  and  throat  must  be  looked  u\K>n  as  factors  of 
large  importance  in  the  production  of  reflex  phenomena  they 
cannot  be  regarded  as  constant.  To  obtain  gratifying  results 
tiic  laryngologist  must  also  become  an  internist.  Ryder. 


BOOK  REVIEWS. 

Verhandlung  des  Vereins  Deutscher  Laryngologen,   1909. 

A.  Stuber's  Verlag,  Wurzburg.  Price,  5  marks.  The  pro- 
ceedings of  the  German  Laryngological  Society,  which  met  in 
May  of  this  year^  are  of  more  than  usual  interest.  To  review 
all  of  the  papers  or  even  to  give  a  list  of  them  would  demand 
too  much  space.  It  is  not  only  the  articles,  but  the  discus- 
sions which  are  of  importance.  A  requirement  for  the  read- 
ing of  a  paper  was  originality,  and,  as  I  said  in  my  review  of 
the  Proceedings  for  1908,  the  matter  is  not  to  be  found  in  any 
other  journals.  The  papers  which  perhaps  created  the  most 
interest  were :  Brunnings,  "New  Instruments  for  1909" ; 
Siebenmann,  "Experience  with  the  Galvanocaustic  Treatment 
of  Larynx-tuberculosis";  Gutzmann,  "The  Treatment  of 
Functional  Diseases  of  the  Voice" ;  Meyer,  "On  Difficult 
Decanalement" ;  Schoenemann,  "Further  Contributions  to  the 
Patholog-y  and  Treatment  of  Ozena,"  etc. 

Of  the  363  members  present,  only  two  were  from  the  United 
States  and  one  from  England.  Horn. 

Die  Stirnhohle   (The  Frontal  Sinus). 

By  Prof.  A.  Onodi.  Published  by  Alfred  Holder,  Wien. 
Price,  6.80  marks.  The  fifth  of  Prof.  Onodi's  monographs 
on  the  surgical  and  topographic  anatomy  of  the  accessory 
cavities  of  the  nose,  completes  a  series  which  has  covered 
many  years  of  most  painstaking  investigation.  His  former 
work  on  the  relation  of  the  optic  nerve  to  the  nasal  accessory 
cavities  was  undoubtedly  the  basis  for  the  modern  conception 
of  orbital  pathology.  The  present  monograph  will  prove  a 
similar  stepping  stone  to  a  better  knowledge  of  intracranial 
complications  as  influenced  by  diseases  of  the  frontal  sinus. 

After  reviewing  the  various  theories  regarding  the  develop- 
ment of  the  frontal  sinus,  he  shows  by  his  Rontgen  photo- 
graphs that  not  until  the  sixth  year  is  the  frontal  sinus  recog- 
nizable as  a  well-defined  cavity. 

The  comparative  value  of  transillumination  as  compared  to 
Rontgen  photographs  is  shown  by  the  following  figures.    In 
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1200  skulls  tlie  frontal  sinus  was  found  absent,  by  transillu- 
mination, in  30  per  cent  on  both  sides,  in  10  per  cent  on  the 
right  side  and  10  per  cent  on  the  left  side.  By  the  radio- 
graphic method,  on  the  same  skulls,  both  sides  were  found 
wanting  in  5  per  cent,  and  right  and  left,  about  1  per  cent. 
The  differences  in  the  extent  of  the  sinus,  both  in  a  horizontal 
and  vertical  direction,  varies  enormously  by  the  two  methods. 
The  various  plates  simply  emphasize  the  fact  that,  putting 
aside  for  the  moment  the  present  questionable  position  of 
radiography  as  a  diagnostic  agent  in  pathological  conditions, 
as  a  preliminary  step  to  a  radical  operation  on  the  sinus,  there 
is  no  shadow  of  a  doubt  as  to  its  real  value. 

The  text  is  beautifully  illustrated  with  over  100  life-sized 
platen      Pre^^swork  and  paper  leave  nothing  to  be  desired. 

Horn. 

Diseases  of  the  Nose,  Throat  and  Ear,  Medical  and  Surgical. 

By  WiLLi.AM  Lincoln  Ballencer,  M.  D.    Published  by  Lea 
&  Febiger,  Philadelphia  and  New  York. 

The  first  edition  of  Ballenger's  book  received  such  a  hearty 
reception  that  a  second  edition  has  been  necessitated  within  a 
year.  The  author  has  taken  the  opportunity  thus  afforded  to 
review  the  entire  work,  to  make  some  important  changes  and 
to  add  some  entirely  new  matter  made  necessary  by  the  devel- 
<  >pment  of  the  surgery  of  the  accessory  sinuses  of  the  nose,  the 
more  recent  studies  on  the  labyrinth,  etc.  In  our  review  of  the 
first  edition,  it  was  stated  that  modernity  was  the  keynote.  It 
certainly  was  a  striking  feature  of  the  publication,  but  here 
we  see  already  in  the  revision  how  quickly  the  changes  are  de- 
veloping. We  still  commend  the  book  for  the  clearness  of  its 
description  of  operations  and  the  definiteness  which  character- 
izes the  illustrations. 

Tuberculosis  of  the  Nose  and  Throat. 

By  Lorenzo  B.  Lockard,  M.  D.     Published  bv  C.  \'.  Mosby 
Book  &  Publishing  Co.,  St.  Louis,  Mo.,  1909. 

The  publication  of  this  timely  book  wiU  be  well  received  by 
laryngologists.  who  desire  to  have  a  complete  treatise  upon 
the  subject.     The  author  ha«:  divided  his  theme  lorr'-vinx    ^o 
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that  the  various  chapters  are  rendered  acceptable  to  anyone 
who  desires  to  study  any  particular  phase.  Of  special  inter- 
est are  the  chapters  devoted  to  the  history,  etiology,  diagnosis 
and  surgical  treatment.  The  illustrations  in  color,  sixty-four 
in  number,  are  executed  with  faithful  accuracy  and  bring  out 
the  details  to  be  seen  in  but  very  few  illustrations  of  this  char- 
acter. 

The  author  considers  formalin  as  the  drug  of  greatest  value 
for  the  treatment  of  the  ulcerative  and  infiltrative  types  of 
laryngeal  tuberculosis,  siunming  up  the  advantages  as  follows: 

(1)  It  surpasses  all  other  bactericides  in  solutions  of  a 
strength  which  can  be  tolerated. 

(2)  In  tuberculous  ulcers  it  is  fully  the  equal  of,  and  prob- 
ably superior  to  lactic  acid. 

(3)  Its  effect  upon  vegetations  is  prompt  and  pronounced. 

(4)  In  infiltrative  cases  it  is  by  far  the  most  satisfactory 
remedy. 

(5)  It  is  the  only  drug  of  the  curative  class  that  can  with 
safety  be  placed  in  the  hands  of  the  patient,  thus  making  it  p>os- 
sible  to  maintain  a  continuous,  cleansing,  germicidal  and 
absorbent  action. 

(6)  Its  field  of  usefulness  comprises  all  the  varied  types  of 
the  disease. 

Taking  it  altogether,  the  work  is  a  most  creditable  addition 
to  the  literature  of  tuberculosis  and  to  the  publications  of 
American  medicine  in  general. 
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A.  li.  Duel,  M.  D.,  Ch.mrman. 

Case  of  Chronic  Suppurative  Otitis  Media  During  Pregnancy  in  a 

FIfteen-Year-Old  Patient;   Sinus  Thrombosis;   Operation; 

Pulmonary   Abscess  and   Other   Complications. 

Dr.  M.  D.  Ledermax  said  he  considered  himself  especially 
fortunate  in  being  able  to  present  this  patient  as  a  picture  of 
health  after  all  that  she  had  passed  through.  She  was  sent 
:nto  the  Lebanon  Hospital  (Medical  Service)  with  a  tentative 
diagnosis  of  intestinal  or  blood  infection,  and  was  not  seen 
In  Dr.  Lederman  until  the  ninth  day  after  her  admission. 
The  patient  was  15  years  old,  father  living  and  well,  mother 
died  of  tuberculosis,  one  younger  sister  living  and  well.  She 
had  measles  when  2  years  old.  and  since  then  had  not  been  ill 
up  to  the  present  time.  Her  menstrual  history  began  at  the 
age  of  13.  and  has  always  been  regular.  Date  of  the  last  men- 
struation three  months  prior  to  admission.  Five  days  before 
admission  patietit  developed  a  severe  frontal  headache,  fol- 
lowed by  fever,  which  had  continued.  The  day  before  admis- 
ion  she  had  several  chills,  followed  by  fever,  little  sweating, 
and  headache.  The  next  day  headache  again.  No  pain  in 
any  other  part  of  the  body.  \(lmirt«'<l  to  the  iKxpital  >;ufTi>riii</ 
from  chills,  fever,  headacln 

The  patient  seemed  to  be  in  gtxxl  condition,  face  tluslicd 
and  eyes  bright.  Pupils  efjual  and  reacted  to  light  and  accom- 
modation. 

Physical  Examination. — Heart  normal ;  pulse  regular,  but 
rajjid.  Lungs,  sonorous  rales  heard  over  the  chest.  Spleen 
palpable  at  free  border  of  ribs.    Cervix  soft,  admits  one  finger : 
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fundus  of  uterus  felt  at  umbilicus.  Diagnosis  of-  pregnancy 
about  fourth  or  fifth  month. 

July  28.     Temperature  102.6°. 

July  29.  Had  several  chills  during  day.  Vomited  yellow- 
ish fluid  at  times,  but  complained  of  no  pain  anywhere.  Fol- 
lowing a  chill  at  7  :30  p.  m.  the  temperature  rose  to  107.4°  F. 
Slight  tenderness  in  right  iliac  region. 

On  July  30  had  chills,  which  seemed  to  be  at  regular  inter- 
vals. Blood  examination  showed  high  polynuclear  count,  but 
was  otherwise  negative. 

August  4.  Temperature  100.2°  F.  Patient  continues  to 
vomit  food.  Following  an  afternoon  chill,  temperature  rose  to 
104°  F. 

She  had  a  chill  almost  every  day. 

On  August  5th  the  patient  was  comfortable  and  the  tem- 
perature was  normal.     No  pain  anywhere. 

August  6th.  Complete  physical  examination  revealed  noth- 
ing other  than  a  foul-smelling  discharge  in  the  right  ear. 
Antistreptococci  serum  was  given.  No  pain  about  the 
mastoid.  Right  eye  showed  signs  of  approaching  choked  disk. 
Pain  persisted  in  the  right  iliac  region.  Patient  was  trans- 
ferred to  surgical  division,  and  came  under  my  observation 
on  the  following  day. 

August  7.  Some  tenderness  over  the  mastoid  tip  and  along 
the  sternomastoid  muscle  were  present,  together  with  slight 
rigidity  of  the  neck.    Chilly  sensations  were  noted. 

Upon  the  above  history  and  symptoms  a  diagnosis  of  in- 
fective sinus  thrombosis  was  made,  and  patient  was  prepared 
for  operation.  On  removing  the  mastoid  cortex  the  sinus  was 
found  to  be  discolored  and  occupying  an  abnormal  position 
close  to  the  external  auditory  canal.  The  parietal  wall  of  the 
snius  was  black  and  sloughing.  A  foul-smelling  thrombu.s 
was  removed  from  the  lumen  of  the  vessel,  extending  nearly 
the  entire  length  of  the  sigmoid  division.  Free  pus  was  seen 
in  the  region  of  the  antrum.  The  diseased  sinus  waH  was  cut 
away  with  scissors  the  entire  length  of  bone  wound  and  its 
inner  wall  curetted.  A  return  flow  of  blood  was  established 
both  from  the  torcular  and  from  jugular  end;  but  as  the  cur- 
rent of  blood  from  the  bulb  did  not  seem  adequate,  the  internal 
jugular  vein  was  ligated  by  Dr.  H.  Roth,  one  of  the  attending^ 
surgeons,  who  was  present  during  the  operation.     Two  liga- 
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tiirt's  were  placed  about  the  vein,  an  inch  apart,  just  above  the 
clavicle.  No  resection  was  attempted,  owing  to  the  patient's 
cuiulition.    The  neck  wound  was  closed  with  sutures. 

The  same  evening  the  temperature  dropped  from  106**  to 
'>8.2°.  and  remained  there  for  three  readings — 12  hours.  It 
then  rose  to  102°.  No  chill  was  observed  at  any  time  after 
the  operation.  On  August  10,  three  days  after  operation,  the 
patient  aborted  a  five-month  fetus,  followed  by  a  slight  rise 
in  temperature  (to  102.4°),  The  temperature  remained  be- 
tween 103  and  104-  for  a  week.  The  wound  in  the  neck 
became  infected  and  had  to  be  reopened.  Considerable  pus 
came  away. 

About  this  time  there  were  physical  signs  of  pulmonary 
involvement  on  right  side  posteriorly  at  base  of  lung.  Consid- 
erable cough,  with  a  foul-smelling  purulent  expectoration. 
These  symptoms  lasted  a  little  over  three  weeks.  In  the  mean- 
time, the  mastoid  and  sinus  wounds  progressed  satisfactorily. 
On  account  of  an  increased  intracranial  pressure  an  incision 
one  inch  in  length  was  made  into  the  visceral  wall  of  the  sinus, 
but  only  clear  fluid,  with  some  disintegrator!  tissue  rresemblinG: 
brain  structure),  came  away. 

On  September  8  the  patient  gave  signs  of  suspected  empyema 
in  the  right  chest  posteriorly.  She  was  aspirated  and  2  cc. 
of  clear  serous  fluid  was  obtained.  On  the  next  day  the  pus 
expectoration  diminished  considerably. 

On  September  16  the  temperature  was  normal. 

On  September  20  the  patient  was  out  o^  bed.  her  symptoms 
having  apparently  cleared  up. 

On  the  22d  she  complained  of  toothache  and  was  found 
to  have  quite  a  large  alveolar  abscess.  This  was  opened,  and  in 
two  or  three  days  the  swelling  in  the  jaw  subsided. 

On  September  30  the  patient  was  apparently  well,  tempera- 
ture normal,  and  two  days  later  she  was  discharged  from  the 
hospital. 

There  is  no  doubt  that  in  this  case  an  earlier  operation 
would  have  prevented  the  spread  of  the  infection. 

One  point  of  interest  is  that  during  the  time  when  the  chills 
nnd  septic  temperature  were  being  recorded  blood  cultures  were 
negative.  Repeated  examinations  showed  the  polynuclear 
percentages  to  be  increased  in  varying  degrees,  but  at  no  time 
were  bacteria  found. 
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Dr.  Dench  inquired  whether  he  was  right  in  understand- 
ing Dr.  Lederman  to  say  that  the  jugular  vein  was  tied  in  two 
places,  high  up  and  low  down.  The  case-  shows  clearly  the 
wisdom  of  taking  otit  the  jugular  vein,  for  there  is  liability  of 
septic  infection  if  it  is  allowed  to  remain  in.  If  one  examines 
a  specimen,  the  clot  will  ordinarily  be  found  running  down 
into  the  jugular  and  tapering  to  a  point.  The  septic  material 
is  usually  carried  into  the  general  circulation  through  the 
facial  vein,  and  it  is.  therefore,  Dr.  Dench's  practice  to  take 
out  the  jugular  from  a  point  low  down  in  the  neck  to  a  point 
above  the  origin  of  the  facial  vein. 

The  case'  was  a  most  interesting  one,  and  shows  the  bene- 
ficial result  of  operative  treatment  in  such  cases:  it  also  shows 
how  the  clinical  history  may  be  misleading,  and  no  attention 
given  to  the  ear  unless  aural  symptoms  are  particularly 
inquired  into. 

Dr.  Dench  said  that  he  had  seen  only  one  case  of  jugular 
sinus'  thrombosis  complicated  by  abscess  of  the  lung,  and  the 
patient  died  48  hours  after  the  operation  from,  acute  gangrene 
of  the  lung. 

Dr.  Lederman  said  that  his  reason  for  not  removing  the 
vein  was  that  the  patient  had  been  on  the  table  so  long  that 
further  operative  procedure  was  not  warranted :  the  physical 
aspect  of  the  vessel  did  not  indicate  any  involvement  of  its 
structure. 

Thrombosis   of  the   Sigmoid    and    Lateral    Sinus. 

Dr.  W.  SoHiER  Bryant  demonstrated  the  case  of  a  boy.  16 
years  of  age,  who  had  had  thrombosis  of  the  left  sigmoid  and 
lateral  sinus,  and  the  adjacent  dura  mater,  and  the  subjacent 
cerebrum  and  cerebellum.  A  radical  operation  was  per- 
formed on  the  ear,  and  the  jugular  vein  examined.  Later 
metastatic  arthritis  and  double  pyothorax  developed. 

Final  recovery,  after  two  months  of  sepsis,  with  the  tem- 
perature ranging  between  97°  and  106°  F.  The  temperature 
reached  105^°  on  the  fifty- fourth  day.  Efficient  nursing  in 
an  out-of-door  world  seemed  to  be  the  cMiief  factor  contrib- 
uting to  final  recovery. 

Hernia  Cerebri. 

Dr.  W.  Sohier  Bryant  demon.strated  the  case  of  a  girl.  18 
years  old.  When  the  patient  was  first  seen  she  had  had 
chronic  purulent  otitis  for  a  long  period.     Double  radical  op- 
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eration  i  controlled  the  discharge.    The  last  two  years 

she  had  been  incapacitated  by  extremely  severe  headaches, 
chiefly  on  the  left  side.  The  left  ear  appeared  to  have  the 
tymi>anic  cavity  filled  with  polypus.  .\  radical  operation  was 
4^)erfornied  on  the  ear.  The  polypus  proved  to  be  a  hernia 
of  the  dura  mater,  protruding  through  the  tegmen.  In  front 
of  this  hernia  there  was  a  small  sinus,  leading  directly  up 
into  the  temporal  lobe,  discharging  thin  pus. 

The  opening  in  the  meninges  was  enlarged  and  the  hernia 
replaced  after  extensive  exposure  of  the  dura  mater.  The 
patient  did  well  for  a  week,  when  the  symptoms  increased 
with  marked  signs  of  cerebral  pressure.  In  a  second  opera- 
tion the  dura  mater  was  opened  wide  and  explored.  About 
^1/2  drams  of  pus  were  liberated  from  the  brain.  The  wound 
was  packed.  All  went  well  for  five  days,  when,  on  account  of 
severe  headaches,  the  nurse  cut  the  bandage,  and  a  hernia 
cerebri  followed,  as  large  as  an  egg.  This  was  amputated.  A 
second  hernia,  similar  to  the  first,  formed,  which  was  also 
amputated.  .A.  very  copious  flow  of  cerebrospinal  fluid  fol- 
lowed. This  flow  lasted  25  days.  The  wound  healed  solid, 
but  there  remained  a  slight  bulging  area  at  the  opening  in 
the  calvarium.  Six  months  later  the  patient  was  seized  with 
a  violent  headache,  became  unconscious,  and  in  about  three 
hours  was  relieved  by  a  spontaneous  and  very  copious  flow  of 
cerebrospinal  fluid  from  the  fundus  of  the  ear.  The  fluid 
came  from  the  opening  in  the  skull.  The  flow  gradually  de- 
creased, and  in  a  week  the  sinus  closed,  and  has  since  remained 
closed.     The  suppuration  stopped  in  both  ears. 

The  eye-grounds  remained  normal  throughout  the  ouursc 
of  the  illness.  There  were  no  definite  symptoms  of  aphasia, 
except  at  times  of  the  caries. 

Dr.  Dkxc  II  said  that  the  difficulty  in  causing  a  ces- 
sation of  the  flow  of  the  cerebrospinal  fluid,  in  a  case  of 
this  kind,  was  very  great.  In  order  to  effect  a  cure  it  was 
necessary  to  secure  some  method  of  causing  an  absorption  of 
the  fluid.  He  believed  that  the  method  sometimes  employed 
in  cases  of  hydrocephalus  in  children  might  be  well  suited  to 
a  case  of  this  kind.  This  procedure  was  suggested  by  Chene 
and  Sutherland,  and  had  also  been  employed  by  Keen.  Dr. 
Dench  was  indebted  for  his  knowledge  of  the  procedure  to  its 
mention  in  the  recent  work  of  Mr.  Charles  A.  Ballance.  "Some 
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Points  in  the  Surgery  of  the  Brain,"  pubHshed  about  two  years 
ago.  The  procedure  consists  in  draining  the  lateral  ventricle 
into  the  anachroid  space  by  inserting  a  bent  tube  into  the 
cranial  cavity,  one  end  of  the  tube  entering  the  lateral  ventricle, 
while  the  other  end  terminates  in  the  subdural  space.  In  cases 
of  hydrocephalus  the  lining  of  the  ventricles  seemed  to  lose 
its  power  of  absorbing  the  cerebrospinal  fluid,  and  this  same 
condition  may  well  apply  to  the  cases  under  discussion.  Dr. 
Dench  thought  that  the  procedure  was  certainly  worthy  of 
trial. 

Dr.  Johnson  said  that  he  had  a  patient  with  a  fracture  of 
the  base  of  the  skull,  in  which  the  ventricle  had  been  opened 
and  a  tremendous  flow  of  cerebrospinal  fluid  had  occurred 
from  the  ear — as  much  as  a  teaspoonful  in  a  minute.  The, 
flow  continued  for  ten  days,  and  when  it  finally  ceased  the 
patient  became  very  much  depressed  until  the  reabsorbent 
function  of  the  ventricle  again  came  into  play.  The  patient 
would  become  restless  or  unconscious,  the  temperature  would 
mount  up,  and  death  would  seem  imminent.  The  re-establish- 
ment of  the  ventricular  absorption  seemed  finally  to  relieve 
him,  however,  and  he  made  a  satisfactory  recovery. 

In  another  case — a  fracture  of  the  occipital  bone — there  was 
an  extensive  flow  from  the  ventricle,  which  continued  for  over 
three  weeks.  In  each  of  these  cases,  when  the  cessation  of  the 
flow  came,  the  patient  would  become  very  uncomfortable  and 
restless,  and  when  this  period  of  discomfort  subsided,  after  a 
day  or  two.  the  patient's  condition  improved  and  he  had 
recovered. 

In  a  case  like  the  one  reported,  in  which  operative  removal 
of  a  cerebral  hernia  was  followed  by  so  large  a  flow  of  ven- 
tricular fluid,  the  condition  would  seem  somewhat  analogous 
to  cases  of  traumatism    such  as  he  had  just  related. 

Dr.  Lederman  said  that  Dr.  Bryant's  remarks  recalled  a  fact 
in  the  case  which  he  himself  has  just  reported — that  there  was 
increased  cranial  pressure.  When  he  made  an  incision  into 
the  visceral  wall  of  the  sinus  a  large  quantity  of  clear  fluid 
came  away  with  what  seemed  to  be  a  quantity  of  broken-down 
brain  tissue,  but  no  pus.  A  cerebral  hernia  appeared  through 
this  incision,  about  the  size  of  a  large  hickory  nut.  This  was 
left  alone,  and  finally  it  disappeared  without  further  annoy- 
ance. 
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Dr.  Kopetzky  said  that  the  case  presented  very  interesting 
features,  but,  in  regard  to  the  brain  hernias,  he  thought  that 
early  attempt  should  be  made  to  replace  the  protruding  part 
of  the  brain.  W'iien  thus  attempted  at  an  early  stage  in  the 
procedures,  before  retaining  adhesions  had  formed,  the  pro- 
truding part  of  the  brain  is  gradually  pushed  back  by  grad- 
uated pressure  exerted  by  pads  placed  over  the  hernia.  He 
did  not  think  it  wise  to  cut  oflF  the  protruding  brain  substance, 
although  sometimes  that  was  an  unavoidable  act.  In  regard 
'to  the  flow  of  cerebrospinal  fluid,  he  had  observed  a  case 
wherein,  after  incision  of  the  meninges  to  relieve  a  serous 
meningitis,  a  very  free  flow  of  fluid  kept  up  for  many  days, 
but  the  patient  recovered,  and  the  flow  gradually  stopped.  It 
was  to  be  expected  that  a  free  flow  of  fluid  would  follow 
opening  of  the  meninges,  and  was  regarded  by  him  as  a  rather 
favorable  prognostic  sign. 

Dr.  Duel  said  that  not  many  years  ago  such  a  case  would 
have  caused  much  discussion,  but  they  are  now  seen  so  fre- 
quently that  we  hear  very  little  about  them. 

Case  of  Labyrinthine  Disease. 

Dr.  a.  B.  Duel  presented  a  man,  colored,  47  years  old,  a 
Porto  Rican,  who  had  lived  in  Xew  York  for  many  years.  His 
history  dates  back  nearly  17  years  ago,  when  he  first  had  an 
acute  abscess  in  the  middle  ear,  with  a  discharge  which  con- 
tinued for  several  weeks,  perhaps  months. 

Later,  when  he  first  went  to  a  clinic  for  trc^ment,  "a  large 
mass  of  foul-smelling  material  was  removed  from  the  ear." 
At  that  time  he  had  most  interesting  attacks  of  vertigo,  and 
certain  experiences — as  when  he  looked  upon  "the  sudden 
running  up  of  a  curtain"  would  cause  him  to  faint.  Certain 
sounds  also  would  cause  him  to  fall  on  account  of  vertigo. 
Following  removal  of  the  material  from  the  ear  the  discharge 
ceased.  .\t  intervals  of  two  or  three  years  he  has  had  similar 
large  masses — always  ill-smelling — removed  from  the  ear. 
When  he  came  under  Dr.  Duel's  observation,  he  had  removed, 
after  considerable  effort  a  cholesteatomatous  mass  as  large 
in  diameter  as  an  index  finger.  The  bony  excavation  was 
very  large  in  the  attic  and  hypotyninaiiir  rctMon  P.nrt  of  the 
drum  and  ossicles  .still  remain. 

An  interesting  point  in  this  case  is  the  tact  tiiat  the  low*»r 
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tone  limit  is  very  good  (90  V.  S.),  and  that  his  upper  tone 
limit  is  not  much  lowered ;  his  hearing  distance  is  as  good  for 
both  the  acumeter  and  whisper  as  in  most  successful  radical 
operations. 

Another  interesting  point  is  the  possibility  of  his  having  had 
a  labyrinthine  suppuration  which  affected  only  the  semi- 
circular canals.  He  has  entirely  recovered  his  equilibrium,  and 
has  fairly  good  hearing  remaining  on  the  afifected  side. 

In  reply  to  an  inquiry  from  Dr.  Dench,  as  to  whether  the 
patient  had  had  any  nystagmus,  Dr.  Duel  replied  that  he  now 
has  a  slight  horizontal  nystagmus  on  looking  away  from  the 
afifected  side ;  none  on  looking  toward  the  affected  side. 

After  rapid  turning  toward  the  diseased  side,  a  nystagmus 
— still  more  marked — was  noticeable.  Both  the  spontaneous 
and  the  induced  nystagmus  were  in  the  direction  of  the  sound 
ear. 

Dr.  LedERMan  recalled  the  case  of  a  colored  woman  whom 
he  had  presented  before  the  section.  She  had  been  shot  w'ith 
a  32-caliber  revolver,  held  about  six  inches  from  her  head.  The 
bullet  went  through  the  tragus  and  carried  away  the  posterior 
portion  of  the  drum,  lodging  against  the  under  and  posterior 
portion  of  the  middle  ear.  The  injury  had  taken  p^ace  three 
years  before  Dr.  Lederman  examined  the  patient.  She  com- 
plained of  a  facial  paralysis,  and  severe  vertigo,  \vith  attacks 
of  nausea.  She  was  unable  to  walk  alone,  and  never  ventured 
out  without  being  accompanied  by  another  psrson.  After  the 
injurv  she  was  unconscious  for  over  three  weeks.  .At  that 
time  some  attempt  had  been  made  to  remove  the  bullet  through 
the  external  auditory  meatus,  but  the  manipulation  caused 
such   dizziness  that   further  treatment   was   discontinued. 

When  the  patient  came  under  Dr.  Lederman's  care  the 
facial  paralysis,  vertigo,  and  deafness  still  persisted.  On  clos- 
ing the  eyes  in  the  erect  position  the  woman  fell  toward  the 
affected  (left)  side.  There  was  a  purulent  discharge  from 
the  left  ear,  and  a  fibrous  growth  filled  the  external  auditory 
canal,  being  attached  to  the  internal  wall  of  the  middle  ear. 
After  its  removal,  the  bullet  could  be  seen  in  position,  sur- 
rounded by  some  osseous  deposit.  It  was  impossible  to  move 
the  foreign  body  through  the  canal,  so  a  radical  operation 
was  performed  the  following  day.  The  bullet  was  found  im- 
l>edded  in  the  inner  wall  of  the  middle  ear,  causing  pressure 
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'  vcr  the  horizontal  semicircular  and  facial  canals.  The  lead  had 
chiselled  away,  as  a  bony  framework^held  the  bullet  in 
l)M-uion.  Seventy  grains  of  lead  were  collected  after  the 
ojH.'ration. 

On  the  fifth  day  following  the  surgical  treatment  the  pa- 
tient was  able  to  sit  up  in  a  chair  and  the  dizziness  was  con- 
siderably improved.  In  two  weeks  she  was  able  to  walk  quite 
well  without  support,  something  she  had  not  accomplished  in 
three  years.  At  this  time  the  ordinary  speaking  voice  was 
plainly  heard  with  the  gooti  car  closed.  Before  the  operation 
only  a  loud  voice  could  be  faintly  heard  in  the  affected  ear.  It 
was  interesting  to  note  that  the  facial  paralysis  of  three  years' 
duration  was  slowly  improving  without  additional  treatment. 

Dr.  Rich.vrds  had  nothing  to  add  to  the  discussion,  except- 
ing to  call  attention  to  the  interesting  phenomenon  illustrated 
by  the  case — that  waves  of  sound  affect  not  only  the  acoustic 
but  the  non-acoustic  labyrinth  also;  and  the  marked  degree 
to  which  equilibration  may  be  influenced  through  this  source 
(when  the  labyrinth  is  in  a  condition  of  irritability)  is  well 
shown. 

Dr.  Duel  said  Weber's  test  showed  that  the  patient  later- 
alized  to  the  affected  side,  as  would  be  the  case  where  the 
cochlear  portion  of  the  labyrinth  was  not  involved. 

Large  Mastoid  Sequestrum. 

Dr.  W.  C.  McF.arl.\nd  presented  a  large  mastoid  seques- 
trum, which  was  removed  last  March  from  a  boy  8  years  of 
age,  who  had  had  scarlet  fever  four  months  previously.  .At 
the  time  of  operation  he  had  a  large  subperiosteal  abscess. 
The  whole  mastoid  cortex  was  found  detached  and  bathed 
iti  pus.  It  was  removed  in  two  pieces.  Half  an  inch  down  in 
tlu  mastoid,  about  the  region  of  the  semicircular  canals. 
I  small  sequestrum,  which  on  removal  left  the  dura  of  the 
c  fossa  and  of  the  cerebellum  uncovered.  The  small 
specimen,  taken  from  the  depth  of  the  mastoid,  had  been  decal- 
cified to  determine  whether  any  of  the  labyrinth  was  involved. 

Sequestrum  from   Mastoid  Antrum. 

Dr.  Mvles  presented  a  sequestrum  taken  from  the  mastoid 
antrum,  measuring  20  by  15  by  10  mm.  He  saw  the  patient,  a 
man.  45  years,  for  the  first  time  two  weeks  ago.    The  case 
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was  a  very  interesting  one.  Patient  gave  a  history  of  a  dis- 
charge from  the  left  ear  since  last  June.  He  had  had  marked 
vertigo  for  some  time.  He  walked  with  a  very  peculiar  gait — 
one  foot  would  go  over  the  other — and  he  could  hardly  get 
about  without  assistance.  There  was  a  brawny  feeling  over 
the  mastoid,  and  a  quantity  of  pus  flowed  from  the  middle 
ear  and  attic.  The  cortex  of  the  mastoid  was  removed,  to- 
gether with  large  masses  of  granulations,  which  were  sar- 
comatous in  appearance.  These  granulations  appeared  rich 
in  vitality.  There  was  a  decided  pulsation  of  the  entire  mass, 
apparently  transmitted  from  the  brain  beneath.  The  inner 
mastoid  plate  was  absent  over  an  extensive  area,  and  within 
the  antrum  this  sequestrum  was  found.  There  was  carious 
bone  in  the  region  of  the  semicircular  canals,  and,  thinking 
there  might  be  a  specific  tubercular  or  sarcomatous  element  in 
the  case,  and  knowing  how  nature  throws  off  a  gummatous 
or  tubercular  process,  the  curetting  in  that  region  had 
been  conducted  with  great  conservatism.  The  cavity  meas- 
used  one  and  five-eighths  inches  in  depth  from  the  skin,  up- 
ward and  inward.  The  only  way  to  account  for  this  was 
that  the  pressure  from  the  contents  of  the  cavity  had  become 
so  great  as  to  push  the  cranial  contents  upward. 

The  symptoms  of  dizziness  and  disturbed  locomotion  dis- 
appeared practically  at  once  after  all  necrotic  tissue  had  been 
removed,  and  the  patient  had  no  untoward  symptoms.  One  or 
two  necrotic  spicules  of  bone  have  since  been  removed,  and  the 
cavfity  seems  to  be  granulating  properly.  The  patient  is 
gaining  in  weight,  his  pulse  is  good,  and  he  is  improved  in 
every  way.  The  microscopical  examinations  were  nega- 
tive. The  progress  Of  the  case  is  being  watched  with  a 
great  deal  of  interest.  It  has  been  deemed  advisable  to  keep 
the  wound  wide  open,  with  a  view  to  possible  developments 
requiring  a  second  operation.  The  further  developments  in 
the  case  will  be  reported  later. 

Large    Mastoid    Sequestrum. 

Dr.  John  B.  Rae  presented  a  large  sequestrum,  removed 
from  the  mastoid  of  a  little  boy  of  7  years,  who  was  admitted 
to  the  New  York  Eye  and  Ear  Infirmary  on  June  28th.  1904. 
He  was  suffering  from  a  right-sided  chronic  purulent  otiti'^ 
media,  and  presented,  in  addition,  a  very  large  subperiosteaT 
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abscess.  Over  the  lower  part  of  the  mastoid  process  could 
ar  of  a  small  incision,  quite  healed,  and  pre- 
MiniaDi)  iiic  evidence  of  a  former  Wilde  operation.  On  in- 
vestigation of  the  abscess  cavity  a  very  large  cortical  perfo- 
ration was  discovered  high  up  over  the  antrum.  The  interior 
of  the  mastoid  was  in  great  part  occupied  by  granulation 
tissue,  and  lying  within,  or  loosely  connected  with  this  mass 
of  granulation,  so  that  they  were  easily  removed  by  means  of 
a  thumb  forceps,  were  the  two  sequestra  which  the  doctor 
presented.  The  larger  included  the  bony  meatus,  and  the 
Miiallcr  a  ix)rtion  of  the  bone  forming  the  glenoid  fossa.  The 
mastoid  having  been  thoroughly  cleaned  out,  the  meatus  was 
enlarged  by  incision  into  the  concha  and  removal  of  cartilage, 
and  the  post-auricular  wound  partially  closed  by  sutures  above 
and  below. 

Two  weeks  later  the  cavity  was  skin-grafted  and  the  post- 
auricular  incis'on  closed  by  suture,  except  at  the  very  lowest 
corner. 

.\s  far  as  could  be  determined,  the  loss  of  bone  caused  no 
inconvenience  to  the  child  in  eating  or  in  any  other  way. 

On  discharge,  six  weeks  after  operation,  the  house  sur- 
geon's notes  read :  "Wound  is  clean,  except  for  slight  serous 
discharge.     Case  ran  no  temperature  above  99°." 

Dr.  Lewis  said  that  a  number  of  years  ago  a  little  girl,  8 
to  10  years  of  age.  came  to  the  infirmary,  with  marked  dis- 
charge from  the  ear  and  with  a  facial  paralysis.  Upon  opera- 
tion he  found  the  middle  ear  filled  with  large  masses  of  granu- 
lation, and  deep  in  the  granulation  a  movable  mass  of  bone. 
.\fter  careful  manipulation,  retjuiring  some  little  time,  this 
was  dislodged  and  found  to  be  a  sequestnnn,  containing  a  por- 
tion of  the  cochlea  and  of  the  carotid  canal. 

Paper:    Two  Tests  for  the  Oiannosis  of  Ossicular  Ankylosis. 

By  E.  p.  Fowler,  M.  D. 

Dr.  Kopetzky  said  that  in  his  opinion  the  test  shown  by 
Dr.  Fowler  was  quite  dissimilar  to  the  Gelle  test.  The  latter 
flepended  entirely  upon  bone  concluction.  The  test  shown  this 
evening  does  not  depend  upon  bone  conduction,  but  rather 
upon  the  conduction  of  the  vibrations  of  the  fork  through  a 
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column  of  air  condensed  in  the  cup  by  the  increase  of  air 
pressure  produced  through  the  action  of  the  hand  bulb.  Ac- 
cording to  physical  laws,  sound  will  be  increased  in  intensity 
when  the  medium  through  which  it  is  transmitted  is  increased 
in  density.  Therefore  it  follows  that  an  increase  in  loudness 
is  to  be  expected  when  the  air  through  which  the  sound  is 
transmitted  is  made  more  dense.  This  constitutes  a  factor 
of  possible  error  in  the  calculation  of  the  results  obtained  by 
Dr.  Fowler.  It  will  be  interesting  to  note  just  how  far  the 
results  obtained  from  the  Fowler  test  will  coincide  with  those 
obtained  from  the  Gelle  test.  Such  evidence  is  as  yet  not  at 
hand,  and  until  it  is  given  no  conclusion  can  be  reached  as  to 
the '  practical  value  of  the  Fowler  test. 

Dr.  Dunch  said  that  the  manometric  observations  showed 
that  pressure  on  the  round  window  was  three  times  as  effi- 
cacious in  increasing  labyrinthine  pressure  as  pressure  upon 
the  oval  window.  He  thought  that  this  was  one  reason  why 
Gelle's  test  could  not  be  depended  upon  in  making  a  differen- 
tial diagnosis  of  ankylosis  of  the  stapes.  Of  course,  if  the 
stapes  is  immovable,  pressure  on  the  round  window  would 
cause  very  little  difference  in  labyrinthine  tension,  owing  to 
the  fact  that  fluids  are  practically  incompressible. 

Dr.  Dench  thought  the  work  done  by  Dr.  Fowler  was  cer- 
tainly in  the  right  direction,  that  it  was  of  great  value,  and 
the  doctor  deserved  much  credit  for  his  painstaking  labors. 
The  speaker  was  extremely  skeptical,  however,  as  to  the  prac- 
tical value  of  his  experiment  as  a  means  of  making  a  diag- 
nosis of  stapes  ankylosis. 

Dr.  Fowler,  in  closing  the  discussion,  said  that  in  so  far 
as  the  density  of  the  air  in  the  apparatus  is  concerned,  he 
understood  that  the  density  of  the  air  has  no  effect  unless 
it  is  the  air  in  which  the  sound  is  generated.  In  this  appa- 
ratus the  sound  is  generated  partly  inside  the  apparatus,  as  is 
proved  by  the  fact  that  the  results  obtained  with  it  are  similar 
to  those  obtained  with  the  apparatus  containing  an  internally 
mounted  fork. 

The  explanation  of  the  fact  that  the  stronger  pressure  on  the 
head  diminished  the  sound  is  that  it  stops  the  cup  from  vi- 
brating so  strongly,  but  these  changes,  if  listened  to,  are  so 
distinct  from  the  changes  brought  about  by  compression  that 
they  are  easily  perceived  to  be  not  of  the  same  character. 
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lilt  n.M^  ii«>  in-i  .n.i»iiul  up.Jii  ilie  i)rc>>uic  of  the  apparaiu> 
against  the  side  of  the  head.  It  takes  so  shght  an  air  pressure 
to  bring  out  the  tests — only  a  fraction  of  a  miUimeter — that 
this  is  not  enough  to  cause  a  great  diminution  of  sound 
through  the  variations  in  intensity  due  wholly  to  the  altered 
vibration  or  other  peculiarities  of  the  apparatus.  Althou^jli 
the  density  and  elasticity  of  the  air  in  the  cup  increase  with 
the  pressure,  suction  has  exactly  the  opposite  effect,  and  yet 
the  sound   is  diminished  as   before.     The   increased   densitv 

also  slightly  increases  the  temperature,  and  condensation 
would  do  the  opposite,  but  changes  due  to  these  factors  are 
so  slight  that  they  would  not  affect  the  accuracy  of  the  exper- 
iments. 

A  Case  of  Cavernous  Sinus  Thrombosis  Following  an  Acute  Ton- 
sillitis — Death — Report  of  Autopsy  Findings. 

Dr.  Robert  Lewis,  Jr..  reix)rted  a  case  of  cavernous  sinu^ 
thrombosis  following  acute  tonsillitis,  as  follows:  On  the 
evening  of  July  21st  I  was  called  to  St.  Francis  Hospital  to 
see  a  boy,  aged  12  years,  with  the  following  medical  history : 

On  July  17th  the  boy  complained  of  sore  throat  and  stiffness 
of  the  left  side  of  the  neck.  That  evening  he  had  a  chill.  On 
the  afternoon  of  the  fourth  day  following  he  was  admitted 
to  St.  Francis  Hospital.  At  that  time  he  complained  of  pain 
in  the  left  side  of  the  neck,  pain  in  the  left  eye  and  in  the 
right  side  of  his  chest.     His  temperature  was  102>^°  F. 

When  I  saw  him  at  10  p.  rru  of  that  day  his  temperature 
was  104"  F.  Pulse  96.  Respiration  30.  There  was  present 
a  chemosis  of  the  conjunctiva  of  the  left  eye  and  eyelid.  No 
strabismus  was  present,  but  there  was  a  marked  exophthalmus 
and  a  paralysis  of  the  left  side  of  the  face.  A  purulent  exu- 
date covered  the  left  tonsil.  The  ears  were  normal.  There 
was  no  headache  and  no  vomiting.  The  pain  in  the  left  eve 
was  very  severe.  The  patient  talked  rationally  when  spoken 
to,  but  was  somewhat  drowsy.  On  attempting  to  walk  he 
staggered  and  would  have  fallen  had  he  not  been  supported. 
The  reflexes  were  somewhat  exaggerated. 

The  fundus  of  the  eye  was  examined  the  next  day  bv  Dr. 
Lynch  and  found  to  be  normal.  Dr.  Donavan  found  a  pneu- 
monia at  the  base  of  the  right  lung.  On  July  22nd.  at  8 
a.  111.,  his  temperature  was  10.^4/5°  F.     Pulse  136.    Respira- 
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tioii  24.  At  6  p.  111.  of  the  same  day  his  temperature  was 
106  2/5°  F.  Pulse  150.  Respiration  28.  Patient  died  at 
8:15  p.  m. 

AUTOPSY   BY  DR.   JOHN   LARKIN, 

Liver — Pale,  anemic,  flabby,  no  abscess.  Adhesions  between 
upper  border  of  transverse  colon,  gall  bladder  and  lower  sur- 
face of  liver. 

Right  'Lung — Upper  lobe  consolidated,  covered  with  suppu- 
rative exudate,  adhesions  between  visceral  and  lateral  pleura, 
multiple  septic  infarcts  in  lung. 

Left  Lung — Lower  lobe  confluent  lobular  pneumonia  and 
hypostatic  pneumonia ;  rest  of  lung  aerated. 

Heart — No  valvular  lesion.  , 

Thymus — Persistent. 

Left  Tonsil — Moderately  enlarged  and  seat  of  active  sup- 
purative inflammation ;  no  diffuse  cellulitis  around  tonsil. 

Right  Tonsil — Normal.  , 

Left  Internal  Jugular  Vein — Not  dilated,  but  contained  post- 
mortem thrombus,  which  was  removed  without  difficulty. 
Antemortem  condition  normal. 

Muscles  of  Left  Side  of  Neck  and  Left  Submaxillary  Gland 
— Cellular  infiltration. 

Meninges — O.  K. 

Brain — No  pathologic  changes. 

Left  Cavernous  Sinus — Contained  broken-down  thrombus 
and  pus. 

Right  Cavernous  Sinus — Filled  with  pus  secondary  to  in- 
fection of  left  sinus. 

Left  Inferior  Petrosal  Sins — Filled  with  thrombus. 

Orbital    VSns — Thrombosed.     Orbital    cellulitis. 

Our  hands  are  always  tied  in  the  presence  of  these,  always 
fatal  cases.  The  possibility  of  developing  an  operative  tech- 
nic  that  may  be  the  means  of  saving  these  hopeless  cases  is 
very  questionable,  on  account  of  the  inaccessibility  of  the 
sinus  involved.  The  route  which  is  followed  in  the  removal 
of  the  Gasserian  ganglion  has  been  attempted  on  two  occa- 
sions, once  by  Dwight  and  Germain,  and  again  by  Hartley  and 
Knapp.  Langworthy  suggests  the  following  route,  which  he 
has  done  only  on  the  cadaver:  "After  elongating  the  usual 
frontal  sinus  incision  downward  along  the  nasal  bone  and  re- 
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trading  the  eye  otrt  of  the  field,  the  inner  wall  of  the  orbit  is 
removed  over  a  considerable  area,  together  with  the  nasal 
bone  on  that  side.  The  entire  structures  within  the  nasal 
fossa,  ethmoid  labyrinth  and  turbinates  are  then  curetted  out. 
This  at  once  brings  one  down  on  the  anterior  surface  of  the 
body  of  the  sphenoid,  with  the  opening  of  the  sphenoidal 
sinus  in  plain  view.  The  anterior  wall  of  the  sphenoidal  sinus 
is  next  to  follow  and  also  the  external  or  lateral  wall,  against 
which  rests  the  cavernous  sinus.  From  this  point  one  can 
do  considerable  on  the  cadaver  with  a  prick  of  the  knife  and 
a  properly  curved  blunt  dissector.  If  unsuccessful  in  opening 
the  cavernous  sinus,  the  external  wound  is  easily  closed,  the 
eye  remains  uninjured,  and  nothing  is  lost  by  the  attempt."* 

I  think  the  fact  that,  notwithstanding  the  tlirombosis  of 
the  orbital  veins,  as  well  as  of  the  cavernous  sinuses,  the  fun<li 
of  the  eyes  were  found  to  be  normal  should  be  emphasized. 

Dr.  Dench  said  that  he  had  approached  the  cavernous  sinus 
by  the  Gasserian  route  in  making  some  experiments  on  the 
cadaver,  and  had  been  very  much  impressed  with  the  ease 
with  which  the  sinus  might  be  exposed.  He  mentioned  the 
fact  that  Dr.  Hartley  some  years  ago  was  able  to  remove  a 
<mall  clot  from  the  circular  sinus.  This  operation  is  certainly 
more  difficult  than  the  removal  of  a  clot  from  the  cavernous 
sinus.  He  had  had  no  experience  with  the  Langworthy  oper- 
ation, either  on  the  cadaver  or  on  the  living  subject,  but 
thought  that  this  method  of  approaching  the  cavernous  sinus 
l)resented  many  difficulties. 

Dr.  Lewis  said  that  his  reason  for  presenting  the  report 
was  that  the  path  of  infection  from  the  tonsil  to  the  cavernous 
sinus  is  rather  rare. 


•Laryngoscope,  July,  1906. 
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SECTION  ON  OTOLOGY. 

Regular  Meeting,  December  ii,  ipo8. 

Arthur  B.  Duel,  M.  D.,  Chairman. 

A    Case    of   Acute    Mastoiditis,    Complicated    by    Sinus    Thrombosis, 
Extradural    Abscess,    Encephalitis    and    Meningitis. 

Dr.  Seymour  OppEnheimER  first  saw  the  patient,  a  girl 
of  13,  on  March  3,  1908.  For  two  weeks  previously 
she  had  had  a  slight  cold,  but  not  enough  to  keep  her  from 
school.  During  this  period  the  mother  noticed  a  slight  dis- 
charge from  the  ear.  Two  days  prior  to  coming  under  obser- 
vation she  complained  of  pain  in  the  left  ear,  which  became 
more  pronounced  during  the  day.  The  following  day  the  tem- 
perature varied  between  102°  and  103°,  the  pain  in  the  ear 
was  less,  and  there  was  some  discharge.  The  patient  was  in 
bed  and  comfortable.  During  the  night  she  became  irritable 
and  complained  of  much  pain.  The  day  of  examination  she 
was  very  irritable  and  restless,  and  complained  of  headache. 
Discharge  from  the  ear  profuse.  Temperature  104°.  At  10 
a.  m.  she  had  a  pronounced  chill,  and  gradually  sank  into 
coma.  At  11  she  was  completely  unconscious.  At  1  p.  m. 
Dr.  Oppenheimer  saw  her  in  consultation.  Temperature  then 
106.5°.  The  patient  was  comatose  and  presented  all  the  evi- 
dences of  severe  acute  mastoiditis,  and  the  physical  condition 
indicative  of  intracranial  involvement.  No  convulsions  had 
been  noticed.  Slight  generalized  spasticity  of  the  extremi- 
ties, and  double  Kernig  and  McEwan's  signs  were  present. 
She  was  removed  to  the  private  pavilion  of  Mt.  Sinai  Hos- 
pital and  immediately  operated  upon. 

The  usual  curvilinear  incision  was  made  through  the  skin 
and  periosteum  over  the  mastoid  process.  The  entire  mastoid 
process  was  involved  in  an  acute  inflammatory  process  of 
severe  type.     The  bone  was  of  a  greenish-vellow  hue ;  cells 
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infiltrated  with  thick  greenish  fluid.  Culture  showed  strep- 
tococci. The  entire  mastoid  process  was  removed,  the  ex- 
tensively necrosed  bone  being  removed  en  masse.  The  sig- 
moid sinus  plate  was  necrotic,  and  its  removal  exposed  the 
sinus  wall.  The  vessel  was  contracted  and  appeared  to  be 
thrombosed.  The  mastoid  emissary  vein  was  exposed  and 
traced  to  its  ending  in  the  sinus ;  it  also  was  thrombosed.  (Jn 
removing  the  cells  over  the  mastoid  antrum,  a  fistulous  tract 
was  seen  through  the  roof,  through  which  pus  escaped. 
This  opening  was  enlarged,  and  about  two  drams 
of  greenish  pus  under  great  tension  were  liberated. 
'Hie  dura  was  further  exposed  anteriorly  by  removing 
a  large  plate  of  bone  from  the  squamous  plate  of  the 
temporal  bone.  The  antral  and  tympanic  roof  were  also 
removed.  The  dura  was  then  seen  to  be  markedly  congested, 
bluish  black,  and  bulged  pronouncedly.  It  was  freely  incised. 
The  bram  was  much  congested,  having  a  friable  appearance 
over  a  large  area,  with  exudation.  The  pia  arachnoid  was 
greatly  congested.  Fresh  adhesions  between  the  pia  arachnoid 
and  dura  were  bluntly  separated,  and  a  gauze  drain  was  in- 
serted into  the  subdural  space.  The  brain  was  pulsating, 
bulging,  and  markedly  softened.  The  vertical  limb  of  the 
sigmoid  sinus  was  then  compressed  above  and  below  and  was 
incised.  A  fresh  reddish  brown  clot  presented,  after  which 
there  was  an  escape  of  blood.  Free  hemorrhage  was  estab- 
lished from  the  distal  and  proximal  ends  of  the  vessel.  The 
blood  culture  showed  four  colonies  of  streptococci  to  each 
ccm. ;  polymorphonuclear  count  OO'/f  ;  white  blood  count  31.000. 
On  the  day  after  the  operation  the  patient  was  in  a  state 
of  wild  delirium,  and  lumbar  puncture  was  resorted  to  for 
relief  of  the  cranial  pressure.  The  cerebrospinal  fluid  es- 
caped under  great  tension  and  was  cloudy,  but  bacteriologically 
negative.  Polymorphonuclear  count  25^/(  ;  albumin  increased. 
Prior  to  the  receipt  of  the  laboratory  report  on  the  cerebro- 
spinal fluid,  antistreptococcic  fluid  had  been  injected  into  the 
spinal  canal.  The  next  day  the  patient  was  .still  delirious  and 
was  aroused  with  difficulty.  Lumbar  puncture  was  followed 
by  a  flow  of  clear  fluid  still  under  great  pressure.  Blood  cu'- 
ture  now  sterile.  The  next  day  the  patient  was  somewhat 
rational.  From  this  time  the  patient  gradually  improved  until 
the  l^th  of  March,  when  she  again  became  extremely  irritable 
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and  sank  into  a  stuporous  state.  Her  temperature  rose  ab- 
ruptly to  106°;  polynuclear  count  84%.  Lumbar  puncture 
resulted  in  the  escape  of  a  large  quantity  of  turbid  fluid  under 
great  pressure.  Smears  and  culture  of  fluid  negative.  Poly- 
morphonuclear count  5%;  mononuclears  95%.  During  the 
next  day  the  patient's  condition  showed  no  improvement,  and 
she  was  very  noisy  and  unmanageable.  On  the  20th,  the  tem- 
perature came  down  to  101°,  and  she  seemed  markedly  im- 
proved. The  condition  of  the  last  few  days  was  attributed 
to  a  local  encephalitis  rather  than  to  a  general  cerebral  process. 
From  this  time  her  improvement  was  gradual  and  uninter- 
rupted, and  ended  in  complete  recovery. 

Dr.  Chambers  said  that  the  doctor,  as  well  as  the  family, 
should  be  congratulated  on  the  fortunate  outcome  in  so  re- 
markable a  case. 

A  Case  of  Sinus  Thrombosis. 

Dr.  E.  Gruening.  Boy,  aged  10,  admitted  to  Mt.  Sinai  Hos- 
pital March,  1908,  with  a  temperature  of  105°  and  symptoms  of 
sinue  thrombosis.  A  blood  culture  was  taken  on  the  operat- 
ing table  and  the  streptococcus  found  in  the  blood.  In  the 
operation  the  sinus  plate  was  completely  removed  and  the 
jugular  bulb  exposed  according  to  Grunert's  method.  It  was 
not  difficult  to  do  this.  The  transverse  process  of  the  first 
cervical  vertebra  was  not  in  the  way,  as  in  the  first  case  re- 
ported by  Grunert,  The  internal  jugular  vein  was  ligated  and 
exsected.  The  clots  were  removed  from  the  sigmoid  and 
lateral  sinuses. 

The  next  day  the  temperature  rose  to  107°  and  within  a  few 
hours  fell  to  95°,  a  drop  of  12°.  It  remained  at  95°  four 
hours  and  then  rose  to  106°.  A  blood  culture  taken  24  hours 
after  the  operation  was  negative. 

A  few  days  later  the  streptococcus  reappeared  in  the  blood. 
Mastoiditis  was  found  on  the  right  side  and  a  disintegrated 
clot  in  the  left  lateral  sinus.  The  necessary  operations  per- 
formed. Then  he  had  a  number  of  abscesses  in  different 
parts  of  the  body,  viz.:  in  the  muscles  of  the  thigh,  in  the 
muscles  of  the  arms,  in  the  perineum,  in  the  suprapubic  re- 
gion and  in  the  right  knee  joint.  Dr.  Howard  Lilienthal  aspi- 
rated and  immobilized  the  knee,  and  although  eight  ounces  of 
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Streptococcic  pus  were  withdrawn  from  the  knee  the  boy  has  a 
perfect  joint. 

Paper:     Sinus  Thrombosis  and  Streptococcemia.* 

By  Emil  Grueninc,  M.  D. 
discussion. 

Dr.  Duel  said  that  Dr.  Gruening  was  to  be  congratulated 
upon  presenting  so  remarkable  a  series  of  very  severe 
witli  such  a  very  low  mortality.    They  represented  a  tn 
of  modern  surgery. 

The  early  recognition  of  streptococcemia  by  means  of  blnxj 
culture  would  undoubtedly  lead  to  earlier  operation  and,  con- 
sequently, more  gratifying  results  in  many  doubtful  cases  of 
septic  sinus  thrombosis. 

Dr.  Libmax  :  I  have  but  little  to  add  to  what  I  said  at  the 
meeting  of  the  section  last  year.  When  a  patient  has  recur- 
rent chills  and  temperatures,  and  streptococci  are  found  in  the 
blood,  even  if  there  is  no  evidence  whatsoever  of  otitis  media, 
recent  or  old,  it  is  essential,  when  no  other  primary  focus  can 
be  found,  to  expose  the  mastoid  and  the  sinus.  The  other  con- 
ditions in  which  repeated  chills  with  fever  occur,  and  in  which 
streptococci  are  found  in  the  blood,  are  infective  thromboses 
of  the  pelvic  veins  arising  in  the  male  or  female  genito-urinary 
tract,  infective  thromboses  of  the  cerebral  sinuses  or  of  the 
veins  of  the  extremities,  and  in  infective  endocarditis.  In  cases 
of  infective  thromboses  of  the  extremities  there  is  local  evi- 
dence of  the  disease.  In  infective  thromboses  of  the  pelvic 
veins  there  is  always  a  history  of  a  primary  focus.  The  in- 
fective thromboses  of  the  cerebral  sinuses,  excluding  the  lat- 
eral, which  is  under  discussion  now.  generally  have  local 
symptoms  and  a  demonstrable  etiologic  factor.  When  the 
veins  of  the  portal  system  are  involved,  although  there  may 
be  repeated  chills  and  fever,  there  are  generally  no  bacteria 
in  the  blood  unless  cholangitis  is  present,  and  in  that  case 
clinical  symptoms  are  present.  There  are  cases  with  repeated 
chills  and  fever  in  which  there  is  an  infection  of  the  veins  lead- 
ing from  the  throat,  but  in  all  such  cases  the  clinical  features 

•This  paper,  elaborated  and  more  fully  discussed,  was  read  at  the 
meeting  followiag. 
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are  distinct.  This  shows  how  easy  it  is  in  many  cases  to  arrive 
by  exclusion  at  the  possible  source  of  the  infection,  and  how 
important  a  clew  a  slight  otitis  media  may  give.  The  cases  of 
acute  infective  endocarditis  are,  as  a  rule,  not  difficult  to 
diagnose.  When  it  is  doubtful  whether  an  acute  endocarditis 
is  present  or  not,  it  will  be  found  wiser,  in  the  presence  of  any 
evidences  of  ear  trouble,  recent  or  old,  to  make  an  exploration 
of  the  sinus. 

A  point  of  great  interest  has  been  brought  out  by  this  work 
on  sinus  thrombosis.  The  work  has  shown  the  rapidity  with 
which  bacteria  are  gotten  rid  of  by  the  body  fluids.  When  the 
jugular  vein  is  tied  off  and  there  have  been  streptococci  in 
the  blood,  the  organisms  disappear  from  the  blood  quite  rap- 
idly. In  one  case  we  found  the  blood  free  eight  hours  after 
operation.  These  observations  have  the  demonstrative  value 
of  an  experiment  and  show  the  great  difiference  that  exists 
between  tissue  immunity  and  blood  immunity. 

Dr.  LedErman  asked  Dr.  Libman  in  a  case  of  sinus 
thrombosis  which  has  existed  for  some  time  how  long  he  would 
expect  to  find  bacteria  in  the  blood,  provided  no  operation  was 
done?  In  a  cases  of  sinus  thrombosis  which  has  existed  some 
time,  would  or  would  not  the  blood  take  care  of  the  bacteria, 
even  after  the  clot  had  become  infected?  In  a  case  which  he 
had  presented  at  the  last  meeting,  where  symptoms  of  infected 
sinus  thrombosis  had  existed  ten  days  before  the  speaker  had 
seen  the  patient,  and  operated  at  once,  at  no  time  when  the 
blood  was  examined  were  any  bacteria  found  in  the  blood. 
There  were  lung  complications,  breaking  down  in  the  neck, 
with  involvement  of  the  knee  joint  without  suppuration. 

Dr.  Libman  :  Dr.  Lederman's  question  is  a  very  pertinent 
one,  although  the  answer  cannot  be  made  categorically.  In 
early  cases  of  sinus  thrombosis  it  appears  that  the  blood  cul- 
tures are  practically  always  positive.  This  is  probably  so 
because  the  blood  is  in  part  or  entirely  parietal  and  bacteria 
are  washed  oflf  by  the  blood  stream.  Of  course,  if  there  were 
an  aseptic  thrombosis  present,  there  could  not  be  any  bacteria 
in  the  blood.  There  is  also  a  possibility  that  an  infective  clot 
might  have  below  it  a  non-infective  clot.  In  the  next  place,  the 
blood  might  acquire  such  a  high  bactericidal  property  in  the 
course  of  a  short  time  that  the  bacteria  would  be  killed  off 
rapidly. 
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The  main  reason,  however,  why  bacteria  are  at  times  not 

prt-oiit  ill  car-  .f  1  "U-cr  standing  is  that  in  these  cases  pieces 
I'l  cl"i  ai\  i>ic'k^ii  >'ii.  which  are  carried  to  the  lungs  and  are 
deposited  there,  the  bacteria  travehng  no  further.  There  may 
1)0  extensive  metastases  in  the  lungs  and  no  bacteria  present 
in  the  |>eripheral  circulation.  We  are  dealing  here  with  what 
inijjht  be  called  a  partial  or  incomplete  bacteriemia. 

Dr.  Harris  said  that  he  was  not  able  to  contribute  anything 
of  value  to  the  discussion,  for  he  had  no  personal  experiences 
in  such  blood  work  as  Dr.  Gruening  had  reported,  but  he 
wished  to  express  his  appreciation  of  the  paper.  Through 
lung  years  of  experience  he  has  come  to  feel  that  anything 
which  Dr.  Gruening  may  contribute  is  well  worthy  of  atten- 
tion. This  remarkable  series  of  cases  with  so  low  a  mortality 
i-.  a  most  important  showing,  and  he  was  particularly  im- 
pressed with  the  manner  in  which  the  histories  were  stated, 
showing  how  thoroughly  they  were  studied.  He  had  always 
l)een  impressed  with  the  importance  of  blood  examination,  and 
if  this  paper  has  the  wide  circulation  which  it  deserves  it  will 
doubtless  have  the  effect  of  causing  more  blood  examinations 
to  be  made.  This  ought  to  be  a  part  of  the  routine  work  in  all 
hospitals.  Supplemented  with  what  Dr.  Libman  had  said, 
it  has  established  itself  as  an  important  aid  in  the  diagnosis 
(»!  sinus  thrombosis. 

Dr.  Seymour  Oppenheimer  said  that  he  had  had  the  priv- 
ilege of  observing  with  Dr.  Gruening  many  of  the  cases  of 
sinus  thrombosis  with  bacteriemia  which  he  had  referred  to 
this  evening,  and  wished  to  express  himself  as  thoroughly  in 
accord  with  the  views  contained  in  the  paper.  While  he  did 
not  think  that  otologists  should  depend  upon  the  laboratory 
to  establish  the  diagnosis  of  sinus  thrombosis,  yet  he  had  come 
to  regard  blood  culture  examinations  as  a  definite  part  of  the 
examination.  In  Dr.  Gruening's  service  at  Mt.  Sinai  Hospital 
it  has  been  the  practice  in  many  cases  to  have  a  blood  culture 
taken  at  the  time  of  the  mastoid  operation.  This  has  demon- 
strated almost  conclusively  that  mastoidal  disease  per  se  does 
not  produce  a  bacteriemia.  Therefore  the  value  of  a  positive 
blood  culture  is  self-e\'ident.  In  view  of  the  number  of 
atypical  cases  of  thrombosis  which  have  come  under  observa- 
tion, in  which  clinical  signs  did  not  allow  of  the  establishment 
of  a  definite  diaenosis.  the  value  of  tlu*>  \vt)rk  cannot  be  over- 
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estimated.  For  example,  in  one  of  the  first  cases  reported  by 
Dr.  Gruening,  the  patient  was  admitted  to  the  hospital  in  a 
state  of  coma.  The  general  physical  examination  was  nega- 
tive, chronic  suppurative  otitis  was  noticed,  but  no  mastoidal 
symptoms ;  blood  culture  positive — diagnosis  of  sinus  throm- 
bosis made  and  proven  at  operation. 

Another  point :  While  he  recognizes,  after  exposing  the 
sigmoid  sinus,  the  usual  operatively  construed  indications  for 
proceeding  or  not  proceeding  further  and  ligating  the  jugular, 
yet  he  feels  that  in  the  positive  blood  culture  we  have  a  much 
more  definite  and  accurate  working  basis.  For  example,  a 
mastoid  operation  having  been  performed  and  evidences  of 
sinus  thrombosis  subsequently  develop  or  are  present  at  the 
time  of  the  primary  operation — the  sinus  is  operated,  blood 
culture  found  positive  and  remains  positive  even  in  the  pres- 
ence of  no  evidence  of  jugular  involvement.  The  logical  de- 
duction is  that  the  general  systemic  invasion  is  still  going  on ; 
that  the  jugular  is  the  main  channel  through  which  this  inva- 
sion can  with  reasonable  certainty  be  said  to  be  the  case,  in 
view  of  the  constant  conversion  of  positive  into  negative  cul- 
tures after  jugular  ligation. 

In  the  last  case  which  he  had  observed,  blood  culture  eight 
hours  after  operation  on  the  jugular  gave  a  negative  result, 
but  unfortunately  in  this  case  metastases  in  lungs  and  joints 
came  several  days  after  the  blood  was  free  from  bacteria,  due 
to  bacteria  lodged  earlier.  Dr.  Libman  has  called  attention  to 
the  fact  that  all  the  foci  in  which  bacteria  have  been  deposited 
do  not  show  activity  at  once. 

Dr.  OppEnhEimER  then  referred  to  two  cases  in  a  series  of 
his  own ;  the  first  a  young  woman  upon  whom  a  mastoid  oper- 
ation was  performed,  followed  by  operation  upon  the  sigmoid 
sinus.  This  was  the  first  case  in  which  he  had  any  experience 
with  the  blood  culture  taken  after  a  sinus  operation.  It  showed 
a  bacteriemia  of  four  or  five  colonies  of  bacteria  to  each  cc. 
Subsequent  cultures  showed  increasing  colonies  up  to  sixty. 
The  clinical  signs  were  not  sufficient  to  justify  opening  the 
mastoid.  The  case  was  atypical  and  did  not  suggest  the  pres- 
ence of  a  septic  thrombus  in  the  jugular  vein.  Subsequently 
the  patient  developed  a  chill  and  high  temperature,  and  there- 
upon the  jugular  vein  was  ligated  and  a  thrombus  found. 

In  another  case,  a  mastoid  operation  was  performed  upon  a 
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J.  oung  man.  Three  weeks  after  the  operation,  although  he  was 
running  a  practically  normal  temperature,  never  above  100°, 
yet  he  was  not  looking  right.  He  had  frontal  headache,  and 
looked  septic,  although  the  temperature  did  not  suggest  it.  A 
i>lood  culture  was  taken  and  showed  230  colonies  of  the  stref>- 
tococci  to  each  cc.  of  blood.  The  jugular  vein  was  ligated 
and  found  to  be  thrombosed.  One  portion  of  the  thrombus 
was  well  organized  and  the  other  had  broken  down. 

IU)th  of  these  patients  made  excellent  recoveries,  and  in 
both  the  diagnosis  was  made  by  the  blood  pulture  and  not  by 
the  clinical  signs. 

Dr.  Ch.\mb£rs  said  that  Dr.  Oppenheimer  had  spoken  of 
using  antistreptococcus  serum,  and  he  would  like  to  know  how 
many  times  it  was  employed. 

Dr.  Gruening,  in  his  report,  makes  no  record  of  its  use. 
From  the  report  he  gathered  that  Dr.  Gruening  feels  that  one 
must  be  satisfied  that  there  is  no  clot  left  in  the  sinus  or  in  the 
jugular  vein,  but  one  must  go  down  to  the  clavicle,  and  to  the 
bulb,  and  to  the  lateral  sinus,  as  necessary,  until  the  blood 
flows  freely  from  both  ends  of  the  opening  in  the  vein.  So  he 
supposes  Dr.  Gruening  does  not  use  antistreptococcus  serum. 

Dr.  Oppen'heimer,  replying  to  Dr.  Chambers,  said  that  one 
injection  of  antistreptococcus  serum  was  made  in  the  cerebro- 
spinal canal,  and  it  did  not  modify  the  temperature. 

In  view  of  the  fact  that  90  per  cent  of  the  cases  observed  at 
Mt.  Sinai,  in  which  the  operation  had  been  performed  on  the 
sigmoid  sinus,  and  in  which  blood  culture  had  been  positive, 
the  jugular  vein  had  to  be  subsequently  ligated.  he  would  like 
to  know  whether  Dr.  Gruening  would  not  be  inclined  to  go  a 
step  further  and  say  that  the  presence  of  a  positive  Wood  cul- 
ture would  not  be  an  indication  for  the  primary  ligation  of  the 
jugular. 

Dr.  Lewis  inquired  whether  Dr.  Gruening  had  done  more 
than  one  Grunert  operation  on  the  jugular  bulb.  It  seems  to 
be  a  very  difficult  operation,  and  he  himself  had  had  no  expe- 
rience with  it.  He  would  like  to  know  also  if  other  members 
of  the  section  had  had  experience  with  it. 

Dr.  Gruexing  said  that  he  generally  ties  the  jugular  in 
thrombosis  of  the  lateral  sinus  and  does  so  before  the  removal 
of  the  thrombus.  He  had  performed  the  Grunert  operation 
three  times  in  children,  and  found  no  particular  difficultv.  It 
may  not  be  so  easy  in  the  adult. 
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Sequestrum  of  Labyrinth — History. 
By  Frank  T.  Hopkins,  M.  D. 
discussion. 

Dr.  Gerhard  H.  Cocks  asked  Dr.  "Hopkins  to  which  test 
he  referred  when  he  used  the  term  experimental  nystagmus. 
Did  he  mean  caloric  nystagmus  (hot  and  cold  water),  or  did 
he  refer  to  Barany's  compression  and  aspiration  nystagmus? 

Dr.  Hopkins  replied  that  he  referred  to  caloric  nystagmus 
— produced  by  hot  or  cold  water. 


NEW  YORK  ACADEMY  OF  MEDICINE. 
SECTION  ON  OTOLOGY. 

Transactions  of  the  Meeting,  January  8,  igog. 

RoRERT  Lewis.  M    H     Ciivikxivv. 
A  New  Method  for  Inflating  the  Eustachian  Tube  and  Middle  Ear.* 

15v  KuMiND  Price  Fowler,  M.  D. 
New  York. 

Necrosis  of  the  Cochlea.     Report  and  Analysis  of  a  Case.t 

By  Alfred  Michaelis,  M.  D., 
New  York, 
discussion. 

Dr.  Fowler  asked  if  any  of  the  heat  and  cold  tests  produced 
nystagmus. 

Drj.  Mich.\els  replied  that  he  had  made  no  nystagmus 
tests,  nor  heat  and  ccrfd  tests.  He  had  not  noticed  any  nystag- 
mus. 

Dr.  Kerrison  said  that  there  could  be  no  doubt  that  the 
tones  which  appeared  to  have  been  heard  in  this  case  by  the 
ear  from  which  the  labyrinth  had  been  removed,  had  in  reality 
been  heard  by  the  sound  ear — this  in  spite  of  the  closure  of 
the  meatus  by  the  finger.  This  seems  to  be  the  correct  con- 
clusion from  the  tones  which  the  patient  did  hear.  Take,  for 
example,  any  patient  with  a  moderate  grade  of  tympanic  deaf- 
ness or  impairment,  and  ask  him  to  close'  both  ears  with  a 
finger  pressed  in  each  meatus.  It  will  be  found  that  the  lower 
tones,  i.  e.,  18  d.  v.  to  128  d.  v.,  will  not  be  heard,  while  it  m.iv 
be  quite  impossible  to  exclude  the  upper  tones,  e.  g.,  li'J4 
<1.  V. — 2048  d.  V.  Now,  it  is  just  these  higher  musical  tones 
which  the  patient  is  reported  to  have  heard,  and  it  seems  clear 


•See  page  852. 

i-See  page  511,  September  Annais. 
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that  they  must  have  been  heard  by  the  sound  ear,  and  not  by 
the  ear  in  which  the  labyrinth  had  been  destroyed. 

Dr.  Lewis  said  that  the  case  was  a  very  interesting  one, 
taking  into  consideration  the  conservative  treatment  which 
had  brought  about  the  desired  results. 

Dr.  Kenefick  s&id  that  the  point  mentioned  by  Dr.  Lewis 
was  the  one  which  he  wished  to  emphasize — the  conservative 
or  expectant  treatment  in  certain  cases  of  chronic  suppuration, 
with  granulation  and  polypi  present.  In  two  cases  at  the  New 
York  Eye  and  Ear  Infirmary — cases  of  long-continued  suppu- 
ration, in  which  it  seemed  best  to  try  and  relieve  the  situa- 
tion by  conservative  treatment — they  began  treatment,  not  by 
removing  the  polypi  in  the  first  place,  for  the  canal  was  so 
swollen  that  nothing  could  be  done  that  way,  but  by  cleansing 
the  ear,  gradually  reducing  the  swelling,  and  later  syringing, 
removed  the  malleus  and  incus.  It  now  appeared  probable  that 
the  patient  would  escape  the  radical  operation.  In  the  sec- 
ond case,  which  is  still  under  care  at  the  Infirmary,  the  granu- 
lation tissue  was  removed  in  the  clinic,  and  the  patient  was  kept 
in  the  hospital  for  observation.  She  had  slight  attacks  of 
vertigo  and  nausea,  and  the  day  before  a  small  piece  .of  bone 
was  syringed  from  the  ear.  The  nurse  in  charge  was  inex- 
perienced, and  the  bone  was  thrown  away,  but  she  spoke  of  it 
as  a  very  small  spicule,  evidently  an  ossicle.  We  frequently 
see  in  the  clinic  cases  in  which  the  canal  appears  to  be  occluded 
and  completely  epidermatized  at  the  fundus,  cases  in  which 
no  operation  has  ever  been  done,  and  the  patient  will  give  a  his- 
tory of  very  long-continued  suppuratign.  It  would  seem  that 
in  these  cases  which  have  had  no  treatment,  such  as  would 
be  considered  piroper  to-day,  mature  proceeds  along  these 
lines,  finally  expelling  the  ossicular  sequestrum,  and  the  fun- 
dus becoming  epidermatized,  the  case  is  closed.  That  is  the 
ideal  radical  operation  which  we  try  to  produce  artificially, 
but  we  see  very  few  ossiculectomies  or  radicals  which  close 
\\p  as  beautifully  as  the  cases  which  were  never  operated  upon. 

Dr.  Michaelis  said  that  the  discovery  of  this  case  was 
largely  accidental,,  for  if  he  had  not  found  the  sequestrum  it 
would  have  been  overlooked.  These  sequestra  frequently 
elude  discovery.  He  is  observing  a  young  man  of  17  or  18 
years  now,  in  the  expectation  of  getting  a  sequestrum.  The 
diagnosis  of  labyrinthine  necrosis  is  absolutely  clear.     There 
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is  facial  paralysis,  a  perforation  through  ShrapncUs',  with 
exuberant  granulations  protruding,  and  several  severe  attacks 
of  vertigo.  The  granulations  were  cleared  out  as  well  as  pos- 
sible, securing  better  drainage,  with  the  result  that  the 
patient  improved.  The  facial  paralysis  improved  very  much, 
and  with  the  exception  of  a  little  twitching  of  the  muscles  the 
patient  is  apparently  all  right. 

Bezold  says  that  he  has  noticed  that  sequestra  were  often 
found  beneath  granulations  which  were  teat-like  and  partially 
perforated.  This  was  true  of  the  case  he  had  just  spoken  of. 
During  the  treatment  he  had  noticed  a  teat-like  protrusion  on 
the  membrana  tympani.  a  little  distance  from  the  perforation. 
This  gradually  became  perforated,  and  a  drop  of  pus  would 
come  through.  Then  it  would  close,  and  a  week  or  two  later 
it  would  go  through  the  same  cycle.  It  seems  probable  that 
there  is  a  sequestrum  beneath  it,  trying  to  get  out. 

The  patient  is  seen  once  a  week  and  is  carefully  watched, 
and  all  danger  symptoms  are  explained  to  him,  by  which  he 
should  be  guided  in  case  they  arise.  Much  can  be  done  with- 
out resorting  to  the  knife,  and  many  of  these  cases  can  be 
>aved  from  the  radical  operation. 

Paper:    A  Plastic  Mastoid  Operation — A  New  Method  of  Operating 
in  Acute  Mastoiditis.* 

Bv  Frank  T.  Hopkins,  M.  D. 

DISCUSSION. 

Dr.  Kenefick  said  that  he  was  much  interested  in  some 
nf  Dr.  Hopkins'  cases  while  under  treatment,  and  while  the 
immediate  closure  of  the  posterior  wound  is  a  very  attractive 
and  most  desirable  procedure,  still  there  are  certain  cases 
where  the  bone  wound  is  especially  extensive  and  irregular,  in 
which  the  closure  of  the  posterior  flaps  would  make  it  very  dif- 
ficult for  one  unfamiliar  with  the  wound  to  carry  out  the  sub- 
sequent treatment.  In  other  words,  if  he  himself  performed 
this  operation,  he  would  wish  to  carry  it  through  the  healing 
process  himself,  and  not  entrust  the  subsequent  care  of  the 
case  to  any  one  who  was  not  familiar  with  the  wound.  From 
a  cosmetic  point  of  view,  in  cases  where  that  would  be  of  grtat 

*See  page  S64. 
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importance,  as  in  actors  or  actresses,  the  operation  might 
serve  a  very  excellent  purpose.  He  would  like  to  try  it  in 
some  cases,  but  in  general  could  not  help  feeling  that  he  pre- 
ferred to  see  the  open  wound  and  watch  its  granulation  from 
every  part. 

Dr.  Hopkins,,  replying  to  an  inquiry  from  Dr.  Lewis  as  to 
whether  there  was  not  quite  a  sulcus  in  the  anterior  wall  of 
the  posterior  portion  of  the  canal,  as  in  a  radical  mastoid 
operation,  said  that  he  had  such  a  sulcus  in  one  of  the  cases 
reported,  but  in  the  others  which  are  still  under  observation 
there  was  not  much  of  a  sulcus.  This,  however,  he  could  de- 
termine more  definitely  later,  some  time  after  the  operation, 
when  the  chances  of  retraction  are  greater.  One  patient  now 
has  a  good  deal  of  sulcus  which  he  did  not  have  soon  after  the 
operation.  The  other  cases  have  not  yet  shown  this,  but  they 
may  develop  it  later. 

Dr.  Rae  could  not  admit  Dr.  Hopkins  had  proved  his  point 
by  the  cases  he  had  presented,  whatever  might  be  the  results 
of  later  experience.  There  was  no  gain  in  the  time  of  healing, 
nor  were  the  posterior  scars  better  than  the  average  treated  by 
older  methods.  His  cases  had,  in  addition,  the  deformity  of  the 
meatus,  due  to  the  formation  of  the  flap.  Experience  with 
rapid  methods  of  closure,  as  opposed  to  the  open  method, 
has  already  shown  that  the  most  grave  complications  may 
arise  and  be  unsuspected  for  some  time.  This  criticism  can 
certainly  be  applied  to  the  method  advocated  by  Dr.  Hopkins, 
and  while  no  method  can  be  entirely  free  from  the  risk  of  com- 
plications, the  proportion  of  their  occurrence  should  be  less, 
and  their  detection  earlier,  when  the  old  method  of  treating  the 
post-auricular  wound  as  an  open  one  is  followed.  The  one 
positive  advantage  of  the  method — frequently  of  great  im- 
portance where  a  living  for  the  patient  and  those  dependent 
upon  him  must  be  considered — is  the  early  removal  of  the 
unsightly   dressing. 

Dr.  Lewis  thought  that  in  these  cases  one  would  have 
somewhat  the  same  conditions  arise  as  in  the  radical  mastoid 
operation,  where  there  is  always  a  deep  sulcus  in  the  exca- 
vated mastoid  process,  where  cerumen  and  broken-down  epi- 
thelial cells  often  collect,  and  which  have  to  be  removed  with 
more  or  less  frequency.  The  same  condition  is  likely  to  be 
present  here.     That  would  be  more  of  a  detriment  than  to 
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iuivc  the  wound  take  a  little  longer  to  heal,  and  when  healed 
be  without  any  such  deformity  in  the  meatus.  He  agreed  with 
what  Dr.  Rea  had  said  regarding  the  dangers  resulting  from 
such  closure  of  the  wound,  especially  when  the  sinus  or  dura 
was  exix^sed.  He  could  not  see  that  the  time  of  healing  had 
been  shortened  to  any  great  e.xtent.  One  case  had  healed  in 
five  weeks,  but  the  others  took  eight  weeks,  the  ordinary  time 
of  healing  under  the  usual  method. 

Dr.  Hopkins,  replying  to  the  remarks  of  the  chairman  as 
to  the  length  of  time  required  for  the  healing,  said,  that  al- 
though it  had  been  shortened  to  five  weeks  in  the  last  case,  and 
in  other  cases  could  be  made  much  shorter,  for  each  succeed- 
ing case  healed  in  a  shorter  time  than  the  previous  one.  The 
actual  length  of  time  required  for  the  healing  of  a  case,  how- 
ever, was  onl>-  a  part  of  the  benefit  which  he  claimed  for  the 
'  I  >•  ration.  The  most  important  benefit  was  the  closure  of  the 
j>  -lorior  wound,  which  gave  the  patient  the  opportunity  to  go 
about  his  business  without  the  bandage  on  the  head,  which  is 
so  great  a  detriment  with  the  ordinary  mastoid  operation, 
where  it  cannot  be  removed  for  many  weeks.  It  is  certainly 
a  great  advantage  to  a  majority  of  patients  to  go  about  as  in 
the  natural  order  of  things  and  not  appear  so  long  in  the  sur- 
geon's hands. 
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Dr.  J.  E.  Sheppard,  President. 

Meeting  November  28,  1908. 

Dr.  Gruening  reported  a  case  of 

Double  Lobule  of  the   Ear,  One  Lateral  and  One   Median. 

He  also  reported  a  case  of 

Serous   Meningitis  Secondary  to   Mastoiditis. 

The  patient  was  admitted  to  the  hospital  with  a  temperature 
of  105°,  in  a  semi-comatose  condition.  The  leucocyte  count 
was  high.  A  lumbar  puncture  was  made,  showing  a  clear 
fluid.  The  next  day  the  patient  was  decidedly  better.  A  mas- 
toid operation  was  performed,  and  there  was  a  prompt 
recovery. 

DISCUSSION. 

Dr.  McKJERNON  said  that  he  had  recently  seen  a  case  of 
serous  meningitis,  following  the  mastoid  operation,  where  an 
attempt  had  been  made  to  close  the  wound  by  the  blood  clot. 
The  wound  itself,  when  seen  by  him,  looked  excellent.  The 
patient,  however,  complained  of  intense  pain  in  the  head. 
There  was  a  leucocyte  count  of  22,000,  and  a  polynuclear  per- 
centage of  92  per  cent.  ^  The  wound  was  reopened  and  ne- 
crotic bone  discovered.  That  night  the  patient  had  high  tem- 
perature and  was  unconscious.  A  lumbar  puncture  was  made 
and  60  cc.  of  clear  fluid  drawn  off.  In  eighteen  days  nine 
lumbar  punctures  were  made — all  showing  sterile  fluid. 
Patient  made  good  recovery.  Dr.  McKernon  thinks  that  the 
lumbar  puncture  saved  the  patient's  life. 

Dr.  Robert  Lewis,  Jr.,  reported  a  case  of 

Cavernous  Sinus  Thrombosis 

which  he  had  recently  seen.  The  patient,  a  boy.  when  seen 
by  Dr.  Lewis  had  been  suffering  for  four  days  from  an  attack 
of  acute  tonsillitis.  There  was  an  exophthalmus  of  the 
left  eye.  a  chemosis  of  the  conjunctiva  of  the  left  eye 
and  the  left  eyelids ;  the  fundus  of  the  eye  was  normal ;  a 
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Diiciinionta  ihe  right  lung  was  present.     There 

;  lo  strabismus ;  no  headache,  and  no  vomiting.  The  pa- 
lani  was  drowsy,  but  rational  when  spoken  to;  when  attempt- 
ing to  walk  he  would  have  fallen  had  he  not  been  supported. 
The  temperature  was  \(H^  F.  The  ears  were  normal.  The 
boy  died  twenty- four  hours  later.  A  postmortem  showed, 
besides  pneumonia,  a  thrombosis  of  tlie  cavernous  sinuses  of 
the  left  inferior  petrosal  sinus  and  of  the  left  orbital  veins; 
the  lateral  sinus  and  the  jugular  vein  were  normal.  The  in- 
fection evidently  spread  from  the  tonsillar  structures  to  the 
sinuses  through  the  pterygoid  plexus  of  the  veins. 

Dr.  Gruexixg  sp<^)ke  of  a  case  of  thrombosis  of  almost  all 
the  sinuses  of  the  dura  mater  without  optic  neuritis.  This 
sems  to  corroborate  the  view  that  optic  neuritis  is  due  to  an 
increase  of  the  intracranial  pressure  and  not  to  the  obstruction 
of  the  veins  alone. 

Dr.  McKerxo.v  spoke  of  a  case  of  cavernous  sinus  throm- 
bosis in  a  child  of  six  years.  An  operation  for  adenoids  had 
been  performed  by  a  physician  in  the  country-  si.x  days  before. 
There  was  a  characteristic  swelling  of  the  eyelids.  Death  took 
place  in  four  days.  In  this  case  there  was  a  thrombosis  of 
both  cavernous  sinuses. 

Dr.  McKkrno.v  reported  having  seen  in  consultation  three 
cases  of 

Sinus  Thrombosis  Following  the  Simple   Mastoid  Operation,  Where 

an  Attempt   Had  Been   Made  to  Induce   Healing  by  the 

Primary  Blood  Clot  Method. 

Two  of  tlic  cases  died.  In  the  thir<l  case  the  vein  was 
ligated.  Complications  manifested  themselves  on  the  6th. 
12th  and  14th  days,  respectively,  in  the  three  cases.  All 
three  were  seen  wit'iin  the  past  eight  months.  As  a  result 
of  these  and  other  cases  reported.  Dr.  McKernon  was  strong- 
ly of  the  opinion  that  this  method  of  promoting  healing  was 

not   >Mim(!   «;iir<j<'r\'. 

DISCUSSIO.V. 

Dr.  GruE.ving  repeated  the  views  he  had  previously  cx- 
pro^sed  in  condemnation  of  the  method,  stating  that  his  objec- 
tiMti^  had  been  a  priori,  while  Dr.  McKernon's  were  a  pos- 

tori'T 

Dk    1  *   N.  1!  a^ric  i  with  the  views  expressed  by  Dr.  McKer- 
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non,  although  he  himself  had  done  three  cases  successfully  by 
this  method. 

Dr.  Bryant  stated  that  he  did  not  believe  in  completely 
closing  the  wound,  but  in  leaving  a  small  opening,  for  the 
insertion  of  a  drain.  In  this  way  he  had  had  no  bad  results ; 
and  in  80  to  90  per  cent  of  his  cases  the  clot  had  not  broken 
down  sufficiently  to  interfere  with  the  course  of  healing.  He 
laid  stress  upon  as  complete  an  obliteration  of  the  disease  proc- 
esses as  possible,  and  applying  a  skin  flap  into  the  wound. 
He  regarded  complete  healing  within  14  days  as  a  fairly  satis- 
factory results.    Otorrhea  does  not  occur. 

Dr.  Rae  emphasized  the  fact  that  the  method  pursued  by 
Dr.  Bryant  was  not  in  reality  a  healing  by  the  blood  clot,  and 
only  differed  from  the  usual  method  pursued  in  a  more  com- 
plete closure  of  the  wound. 

Dr.  BerEns  said  that  he  had  seen  a  number  of  these  cases, 
and  spoke  especially  of  the  case  of  a  child  where  he  had  had  a 
most  satisfactory  result,  the  patient  being  well  in  two  weeks. 
The  discharge,  however,  recurred  through  the  ear,  and  per- 
sisted during  the  summer,  compelling  him-  this  fall  to  do  a 
radical  operation.  At  this  time  a  large  pus  sac  was  discov- 
ered beneath  the  natural-looking  soft  parts,  and  in  spite  of  the 
thorough  primary  operation  granulations  were  found  in  the 
attic,  and  necrosis  in  the  region  of  the  semicircular  canals. 

Dr.  Duel  had  attempted  healing  by  the  b'ood  clot  method 
in  a  number  of  cases.  At  first  he  had  good  results  superfici- 
ally. Then  one  case  in  this' number  which  had  healed  prompt- 
ly developed  a  sinus  thrombosis  and  died.  He  believed  that 
the  method  was  not  based  on  sound  surgical  principles,  and  in 
the  future  should  be  satisfied  with  slower  healing  with  the 
least  possible  opportunity  for  disaster.  He  called  attention  to 
the  value  of  the  usual  method  of  drainage  of  the  attic  by 
gauze  (which  in  the  case  of  acute  mastoiditis  is  usually  full  of 
granulations).  Rapid  subsidence  of  the  inflammation  in  the 
middle  ear.  which  results  from  good  posterior  drainage,  con- 
serves the  hearing  functions  very  materially. 

Dr.  Haskin  spoke  of  a  case  in  his  own  practice  of  prompt 
healing  where  this  method  had  been  pursued.  In  nine  months, 
however,  pain  and  discharge  compelled  a  secondary  opera- 
tion, and  a  sinus  was  discovered  extending  to  the  bottom  of 
the  wound,  from  the  region  of  the  former  attic.  The  blood 
clot  had  apparently  become  organized  and  showed  new  bone 
formation. 
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Dr.  SiiEPPARD  had  pursued  the  method  in  only  six  or  seven 
cases,  in  three  of  which  he  had  primary  union,  the  others  hav- 
ings required  reopening. 

Dr.  Bere.n'S  reported  a  case  of 

Mastoiditis  Complicated   by   Diabetes  Mellitus. 

ill  a  man  of  34.  The  percentage  of  sugar  was  not  determined. 
When  seen  by  Dr.  Berens,  there  was  a  swelHng  all  around  the 
ear.  The  disease  had  lasted  for  six  or  seven  weeks.  There 
was  no  temperature  and  no  pain.  On  account  of  the  failure 
of  the  mastoiditis  to  improve,  and  recognizing  the  hazard  en- 
tailed, a  mastoid  operation  was  performed  by  him,  and  a  large 
sequestrum  was  removed.  Its  removal  exposed  the  dura  and 
the  knee  of  the  lateral  sinus.  Death  40  hours  later  in  coma. 
Ether  had  been  used  by  the  drop  method,  as  the  anesthetic — 
not  more  than  three  ounces  in  all.  Death  was  attributed  to 
diabetic  coma  from  shock  rather  than  from  the  ether. 

DISCUSSION. 

Dr.  C.klemn^.  spoke  of  a  case  of  mastoiditis  complicated 
by  diabetes,  with  4  per  cent  of  sugar,  acetone,  and  diacetic 
acid.  Operation  was  performed  under  ether,  narcosis  lasting 
20  minutes.  Good  recovery.  He  felt  that  the  presence  of 
diabetes  should  in  no  way  retard  operation  when  necessary. 

Dr.  Haskin  spoke  of  mastoiditis,  complicated  by  diabetes, 
where  he  had  operated  under  local  anesthesia — cocain  1  per 
cent,  and  adrenalin  chlorid  1-1000,  equal  parts.  A  good  re- 
covery took  place. 

Dr.  Cowen  referred  to  a  case  of  mastoiditis  complicated  b\ 
diabetes  where  he  had  operated  under  gas  and  ether  narcosis. 
The  operation  lasted  only  25  minutes.  Death  followed  from 
48  to  72  hours  later  from  internal  stomachic  hemorrhage. 

Dr.  Dench  reported  a  case  of 

Mastoiditis,   Epidural   Abscess,  and   Sinus  Thrombosis. 

Three  weeks  previously  an  operation  had  been  performed 
on  the  nose,  followed  by  acute  inflammation  of  the  ear,  for 
which  the  drum  had  been  incised.  When  seen  by  Dr.  Dench 
there  was  marked  ma.<;toid  tenderness  and  a  fusiform  swell- 
ing, extending  from  behind  the  ear  into  the  neck,  indicating 
a  Rezold  perforation.  There  was  a  profuse  aural  discharge. 
A  complete  mastoid  opcrntioii  rtvoali.I  .nn  epidural  abscess  and 
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a  destruction  of  the  lower  part  of  the  lateral  sinus.  The 
swelling  in  the  neck  was  found  to  be  a  mass  of  lymphatic 
glands,  which  were  excised  and  the  jugular  vein  ligated  and 
excised.  An  interesting  fact  was  that  there  was  so  little 
evidence  of  general  sepsis.    It  was  a  streptococcus  infection. 

DISCUSSION. 

Dr.  Gruening  had  seen  a  similar  case  in  a  soldier.  Here 
the  mastoid  cells  were  found  to  be  filled  with  serum.  There 
was  a  thrombosis  of  the  leg.  No  temperature.  The  lateral 
sinus  was  not  opened.     Good  recovery. 

Dr.  McKernon  inquired  into  the  size  of  the  remaining  por- 
tion of  the  sinus.    Dr.  Dench  replied  that  it  was  rather  small. 

Dr.  Haskin  mentioned  a  case  of 

Pulmonary  Tuberculosis  Complicated  by  Tubercular  Mastoiditis  and 
Swelling  of  the  Neck. 

Here  the  operation  showed  a  large  sequestrum  involving  the 
superior  part  of  the  petrosa.  The  healing  in  the  mastoid 
wound  had  progressed  favorably,  but  it  was  necessary  later 
to  open  the  swelling  in  the  neck,  which  was  due  to  enlarged 
glands.     The  lateral  sinus  was  not  involved. 

Dr.  Haskin  recommended  the  hypodermic  use  of  adrenalin 
chlorid  underneath  the  periosteum  of  the  canal  after  general 
anesthesia  had  been  induced.  In  this  way  he  had  been  able  to 
greatly  reduce  the  amount  of  bleeding  in  the  radical  operation 
for  chronic  suppuration. 

Dr.  Harris  reported  a  case  of 

Vertigo. 

in  a  man  of  45,  which  had  persisted  for  over  a  year,  which 
had  been  preceded  for  a  short  time  by  a  tinnitus  in  the  left 
ear.  The  onset  of  the  vertigo  followed  a  severe  blow  on 
the  temple  bone  of  the  left  side  from  a  falling  plank.  This 
stunned  him  for  a  moment,  but  there  was  no  other  apparent 
damage.  Family  and  personal  history  negative.  He  was  a 
mechanic.  He  had  been  under  the  care  of  a  number  of  good 
physicians,  who  had  given  him  pilocarpin.  strychnin,  and 
potash,  without  benefit.  He  was  first  seen  by  Dr.  Harris  last 
August.  Functional  tests  showed  entire  absence  of  all  inter- 
nal ear  disease.  There  was  prolonged  Schwabach  and  raising 
of  the  lower  tone  limit  in  the  Hartmann  series  of  tuning 
forks.    There  was  no  history  of  previous  disease  of  the  ear. 
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and  the  drum  was  normal.  Under  these  circumstances,  Dr. 
Harris  felt  that  there  was  very  probably  present  a  binding 
down  of  the  ossicular  chain,  and  under  local  anesthesia  he 
removed  the  malleus  and  incus.  There  was  satisfactory  im- 
provement for  a  period  of  three  or  four  weeks,  but  at  the  end 
of  that  time  the  vertigo  returned  and  persisted.  He  'had 
never  been  able  until  recently  to  discover  any  nystagfmus,  but 
had  noted  this  condition  the  day  previously.  The  nystagmus, 
however,  was  contradictory ;  that  is,  it  appeared  both  away 
from  and  toward  the  affected  eye.  The  caloric  test  was  also- 
unsatisfactory,  in  that  the  left  ear  gave  the  same  contradic- 
tory reaction,  and  it  was  impossible  with  cold  water  to  get 
nystagmus  in  the  healthy  ear.  Nothing  abnormal  has  been 
discovered  in  the  eyeground  or  in  the  urine. 

I>r.  Wilcox,  the  clinician  of  the  hospital,  reported  that  the 
man  had  a  distinct  arteriosclerosis.  There  is  nothing  charac- 
teristic about  the  vertigo.  The  man  does  not  fall  in  any  one 
direction.  The  attacks  are  for  the  most  part  not  severe,  and 
there  is  a  vertiginous  condition  rather  than  a  complaint  of 
isolated  attacks.  The  case  is  of  interest  from  a  diagnostic  and" 
therapeutic  standpoint.  Dr.  Harris  is  inclined  to  believe  that 
the  condition  is  largely  functional,  being  in  all  probability 
dependent  on  the  original  trauma. 

DISCUSSION. 

Dr.  Haskix,  who  has  seen  the  case  from  time  to  time,- 
agreed  that  the  disease  was  probably  located  in  the  semicircu- 
lar canals. 

Dr.  McKerxox,  who  had  also  seen  the  case,  felt  that  from 
the  history  of  the  vertigo  developing  after  the  injury,  there 
was  probably  a  clot  in  the  semicircular  canal. 

Dr.  Duel  called  attention  to  the  fact  that  the  whole  cochlea 
had  to  be  destroyed  in  order  to  produce  a  loss  of  bone  conduc- 
tion. In  some  instances,  where  only  a  portion  of  the  cochlea 
had  been  destroyed,  Weber  was  referred  to  that  side,  and 
Rinne  was  negative  on  that  side. 

Injury  Over  the  Mastoid,  Followed  by  Immediate  Lots  of  Hearing. 

Dr.  Ke.n'Efick  referred  to  a  case  of  injury  of  the  head  in  a 
longshoreman  whom  he  has  seen.  The  injury  was  received" 
over  the  mastoid,  and  was  followed  by  immediate  loss  of  hear- 
ing.   There  was  no  involvement  of  the  middle  ear. 
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Dr.  John  L.  Adams,  President. 

Meeting  January  26,  ipop. 

Dr.  J.\.mi;S  F.  McKernon  presented  a  specimen  showing  a 
Sequestrum  of  the  Entire  Labyrinth. 

This  was  removed  in  the  course  of  an  operation  on  the  ear 
of  a  child  3^  years  of  age.  There  was  history  of  otorrhea 
since  3  years  of  age.  When  seen  by  him  there  was  a  com- 
plete facial  paralysis.  Three  days  later  the  child  became  un- 
conscious; temperature  104°.  There  was  a  spontaneous  nys- 
tagmus toward  the  healthy  side.  He  operated  the  same  day. 
The  mastoid  was  found  extensively  diseased.  A  Schwartze- 
Stacke  operation  was  performed,  in  the  course  of  which  a 
sequestrum,  representing  the  entire  labyrinth,  was  removed. 
The  dura  was  extensively  exposed.  Following  the  operation 
the  temperature  fluctuated  and  the  child  remained  uncon- 
scious. Six  days  later  the  sinus  was  opened,  and  the  blood 
current  found  normal.  Four  days  later  a  lumbar  puncture  was 
made,  showing  a  turbid  fluid  containing  many  bacteria.  This 
was  followed  by  a  subarachnoid  drainage  with  chromosized 
gut.  Two  days  later  another  puncture  was  made,  and  a  large 
amount  of  fluid  withdrawn.  A  similar  drainage  was  intro- 
duced at  another  point.  For  the  first  time  now  there  was  a 
return  of  consciousness.  The  posterior  wound  was  closed  on 
the  twenty-ninth  day,  and  the  child  made  a  good  recovery. 

McKernon  dwelt  upon  the  importance  of  puncture  and 
drainage  in  cases  of  meningitis,  and  stated  that  in  his  belief 
many  cases  which  we  have  lost  in  the  past  might  have  been 
saved  if  such  a  course  had  been  pursued. 

DISCUSSION. 

Dr.  Whiting  referred  to  a  case  in  a  child  of  seven  suflrer- 
ing  from  facial  paralysis,  where  he  had  removed  in  the  course 
of  an  operation  a  sequestrum  of  the  entire  labyrinth.  The 
sequestrum  was  so  large  that  he  hesitated  at  first  to  remove  it 
en  masse,  and  attempted  to  take  it  out  piecemeal. 
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Dr.  Bryant  reported  the  autopsy  of  a  man  who  died 
recently  in  one  of  the  hospitals  for  the  insane  in  this  city.  The 
autopsy  showed 

Streptococcic  Infection;    Left-Sided  Chronic  Otorrhea;     Thrombosis 

Extended  from  the  Right  Ear  Almgrt  to  the  Left  Jugular  Bulb; 

Thrombosis   of   Longitudinal    Sinus,   Forward   to  the    Motor 

Area;   and  Thrombosis  of  the  Cerebral   Veins  Between 

the  Thrombosed  Sinuses.     Cause  of  Death  Was 

Metastatic  Thrombosis  in  Lungs. 

History. — The  patient  had  been  seized  with  a  maniacal  at- 
tack about  three  weeks  previous  to  his  death,  and  had  been 
admitted  as  insane.  The  psychic  diagnosis  was  toxic,  depres- 
sant insanity.  The  patient  remained  inaccessible.  Xo  motor 
symptoms  were  noted  during  life.  Xo  note  of  the  ear  con- 
dition was  made  until  12  days  before  death,  when  it  was  noted 
that  one  ear  was  discharging.  Xo  cause  for  the  mental  con- 
dition was  determined  previous  to  the  autopsy.  There  is  a 
rumor  that  cases  come  to  autopsy  from  time  to  time  where 
death  is  consequent  to  central  complications  of  ear  infection, 
but  where  no  antemortem  suspicion  exists  that  the  mental 
state  depends  upon  an  ear  lesion. 

Sinus    Thrombosis    Three-fourths    of    an    Inch    From    the    Seat    of 

Inflammation. 

Dr.  Lewis  reported  an  operation  for  mastoiditis  where,  ow- 
ing to  erosion  of  the  inner  table  of  the  mastoid  process,  it  was 
necessary  to  expose  the  sinus  from  a  little  beyond  the  knee  to 
within  a  few  mm.  of  the  bulb.  The  sinus  was  healthy.  Dur- 
ing the  two  weeks  following,  the  process  of  healing  was  in 
every  way  satisfactory,  save  a  small  spot  over  the  knee  of  the 
sinus.  The  patient  left  the  Infirmar>',  returning  to  the  Clinic 
for  dressing.  One  evening  after  a  hard  defecation  he  found 
the  bandage  soaked  with  bloo<l.  When  later  the  dressing  was 
removed  a  very  severe  hemorrhage  followed.  He  was  again 
put  to  bed;  forty-eight  hours  later  a  chill  occurred,  fol! 
by  a  rise  of  temperature.  .\n  operation  for  sinus  thro:r 
was  performed  the  next  day,  and  a  clot  was  found,  not  at  the 
point  of  ulceration  of  the  vein,  but  some  distance  below  in  the 
jugular  bulb.  The  internal  jugular  vein  was  tied  and  excised. 
The  |>atient  is  making  a  good  recovery. 

The   interesting  points   arc:      First — i  m    imiiuu    .nva    ^f 
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sinus  apparently  involved  in  the  area  of  ulceration,  not  more 
than  one  mm.  in  circumference.  Second — The  fact  that  the 
seat  of  thrombosis  was  at  least  three-fourths  of  an  inch  be- 
yond, the  inflammatory  area.  Third^The  hemorrhage  occur- 
ring spontaneously,  a  condition  which,  as  far  as  I  am  aware 
of,  has  not  been  hitherto  mentioned,  and  of  course  (fortunate- 
ly) must  be  rare,  as  usually  the  thrombus  forms  in  the  vein 
around  the  inflammatory  area,  and  thus  prevents  any  such 
accident. 

Dr.  Whiting  reported  two  cases  in  children  of  a 

^  Swelling  in  the  Zygomatic  Fossa. 

Incision  revealed  that  it  contained  a  large  quantity  of  pus. 
The  mastoid  antrum  was  healthy.  There  was  a  subdural  ab- 
scess. The  pus  had  escaped  from  the  tympanum,  through  the 
Rivinian  fissure.  The  inner  table  showed  an  erosion  the  size 
of  a  twenty-five  cent  piece.  The  second  case  was  similar, 
save  that  it  had  burrowed  in  the  region  of  the  suprameatal 
triangle. 

Dr.  Quinlan  reported  a 

Fatal  Case  of  Mastoiditis. 

in  a  man  39  years  of  age.  An  operation-  had  been  performed 
on  the  mastoid  for  acute  typical  condition,  and  apparently 
convalescence  was  assured.  The  wound  healed  and  the  man 
was  discharged  from  the  hospital  five  weeks  after  the  opera- 
tion. The  patient  returned  two  weeks  later  with  well-marked 
redness  along  the  line  of  incision,  and  with  intense  tenderness 
on  the  entire  process.  This  was  accompanied  with  a  chilly 
sensation  and  a  temperature  of  103°.  Ordinary  conservative 
remedies  were  applied,  but  the  case  indicated  surgical  inter- 
ference. A  second  operation  was  done  Christmas  Day.  The 
wound  was  found  to  be  filled  with  granulations,  no  pus,  but 
upon  close  inspection  it  was  noticed  that  the  roof  of  the  tym- 
panum was  absent.  It  had  apparently  been  eroded  away,  and 
the  dura  sagged  through  the  opening.  An  incision  was  made 
into  the  dura,  bringing  away  only  some  serum  mixed  with 
blood.  An  inch  of  gauze  was  inserted  to  establish  drainage, 
but  the  patient,  some  days  later,  developed  convulsions  and 
remained  in  a  semicomatose  condition  for  five  days,  when 
death  followed. 
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DISCUSSION. 

Dr.  Dench  said  that  he  had  seen  several  similar  cases.  The 
first  was  that  of  a  woman  suffering  from  an  acute  otitis  media. 
Some  mastoid  tenderness  was  present  when  she  first  presented 
for  treatment,  but  this  disappeared  after  free  incision  of  the 
•  drum  membrane.  Some  weeks  later  the  patient  returned  to 
the  hospital,  suffering  from  symptoms  of  mastoid  involve- 
ment. The  mastoid  operation  was  performed,  and  extensive 
destruction  of  the  mastoid  process  found.  Convalescence  was 
rapid,  and  the  patient  was  discharged  from  the  hospital.  Four 
or  five  weeks  after  her  discharge  from  the  hospital,  she  again 
came  under  observation.  The  mastoid  wound  had  almost  en- 
tirely healed,  and  seemed  to  be  in  a  thoroughly  healthy  condi- 
tion. The  patient,  however,  complained  of  headache,  pain  in 
the  back  and  lower  extremities,  as  well  as  general  malaise. 
The  temperature  was  103  degrees.  The  patient  was  admitted 
to  the  hospital.  A  differential  blood  count  showed  no  devia- 
tion from  the  normal  standard.  The  temperature  fell  to  nor- 
mal on  the  day  after  admission  to  the  hospital,  and  for  sev- 
eral days  the  patient  seemed  perfectly  welK  Three  or  four 
days  after  admission,  the  patient  suddenly  complained  of  head- 
ache, the  temperature  rose  to  104  degrees,  and  she  rapidly 
developed  symptoms  of  meningitis.  The  lateral  ventricle  on 
the  affected  side  was  drained,  but  the  patient  died. 

In  a  second  case  a  fatal  meningitis  followed  an  apparently 
successful  mastoid  of)eration.  Here  Dench  drained  the  fourth 
ventricle.  In  his  opinion,  we  have  yet  much  to  learn  about 
these  meningeal  complications.  Lumbar  puncture  is  of  decid- 
ed value  here,  and  can  be  profitably  resorted  to  before  anv 
operation  on  the  meninges  is  performed 

Dr.  Lutz  reported  a  fatal  case  of  mastoiditis,  occurring  in 
a  man  who  had  a  history  of  an  otorrhea  for  six  weeks.  When 
first  seen  by  hrm  the  man  was  complaining  of  severe  pain  on 
the  side  of  the  affected  ear.  There  was  a  small  quantity  of 
pus  in  the  ear.  which  seemed  to  come  from  an  erosion  in  the 
posterior  wall  of  the  canal.  There  was  no  elevation  of  tem- 
perature or  pulse.  The  operation  was  at  first  refused.  Sev- 
eral days  later,  when  he  was  called  in  to  operate  he  found  a 
sinus  leading  down  into  the  antrum.  There  was  pus  in  the 
zygomatic  cells.    The  pus  was  found  to  proceed  through  the 
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dura,  beneath  which  a  large  abscess  cavity  was  discovered. 
This  was  thoroughly  drained.  The  pus  was  not  offensive. 
Eight  days  after  the  operation  the  temperature  began  to  rise. 
On  the  tenth  day  the  patient  became  unconscious;  paralysis 
of  arm  and  leg  of  opposite  side,  and  death.  No  autopsy.  The 
interesting  point  in  the  case  was  the  extra  large  size  of  the 
abscess  cavity,  which  occupied  almost  all  of  the  left  half  of ' 
the  cerebrum. 

Dr.  D^nch  reported  a 

Radical  Operation  for  Double  Suppurative  Otitis  Media. 

« 

No  labyrinthine  symptoms  were  present  before  operation. 

At  the  time  of  operation  the  oval  window  was  found  open  and 
covered  with  granulations.'  No  trace  of  the  stapes  was  discov- 
ered. The  granulations  were  carefully  removed,  but  the  laby- 
rinth was  not  drained.  The  temperature  rose  to  101°  after 
the  operation,  and  for  a  few  days  there  was  slight  nystagmus^ 
and  staggering  gait.  Both  of  these  symptoms  rapidly  disap- 
peared, and  the  patient  made  a  good  recovery. 

The  reporter  wished  to  know  whether,  in  the  opinion  of  the 
society,  in  the  absence  of  labyrinthine  symptoms,  and  the  mere 
fact  that  the  oval  window'  was  found  open  at  the  time  of  the 
operation,  these  conditions  would  be  a  sufficient  indication  for 
the  institution  of  free  labyrinthine  drainage. 

DISCUSSION. 

Dr.  McKernon  saw  no  reason  for  labyrinthine  drainage  in 
this  case. 

Dr.  Whiting  was  of  the  same  opinion  as  Dr.  McKernon.  He 
referred  to  an  operation  which  he  had  performed  for  encapsu- 
lated cholesteatoma,  where  a  bud  of  granulation  was  found  in 
the  oval  window.  A  probe  showed  it  firm,  so  he  let  it  alone. 
The  patient  recovered. 

Dr.  Duel  reported  a  case  which  he  had  recently  seen  where 
the 

Smear    Taken     From    the    Secretion    Following  an  Incision    Made 
in  tlie   Drum   Membrane  Showed  the  Colon  Bacillus. 

This  was  a  case  of  a  patient  suffering  from  a  slight  stuffiness 
in  both  ears,  associated  with  sore  throat.  There  was  no  eleva- 
tion of  temperature  and  no  pain.     Examination  showed  a  red- 
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ness  and  loss  of  lustre  of  the  right  drum  membrane ;  congestion 
in  Schrapnell's  and  along  the  malleus,  without  loss  of  lustre  in 
the  left.  A  solution  of  adrenalin  chlorid  was  ordered  locally. 
Ne.xt  day  the  re(hiess  had  disappc'ared  from  the  left  drum  mem- 
brane, but  had  increased  in  the  right.  The  day  following,  this 
tTiembrane  was  incised  under  gas  anesthesia,  as  it  was  distinct- 
ly bulging,  dark  red  in  color,  and  without  lustre.  There  was 
no  pain  or  rise  in  temperature.  A  gush  of  red  fluid  followed. 
The  smear  showed  the  colon  bacillus.  The  drum  membrane 
healed  and  the  patient  recovered,  without  complication,  in  ten 
days. 
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John  L.  Adams,  M.  D.,  President. 

Regular  Meeting  March  2^,  ipop. 

Dr.  AldErton  presented  the  brain  of  a  patient  who  had  died 
from  temporosphenoidal  abscess,  with  the  following  history : 

Case  of  Brain  Abscess  of  Otitic  Origin. 

Albert  H.  Age  44  years;  laborer;  German.  Admitted  to 
the  King  County  Hospital,  December  5,  1908.  Family  and 
previous  history  could  not  be  obtained  because  of  the  patient's 
inability  to  talk ;  but  patient  points  to  the  throat  and  claims  to 
have  had  trouble  for  four  months. 

Patient  is  a  fairly  well-nourished  male, 'weighing  about  140 
pounds.  He  has  ptosis  of  the  left  eye,  left  facial  paralysis; 
the  tongue  is  dry  and  coated  and  deviates  to  the  left.  There 
is  a  large  amount  of  muco-pus  in  the  pharynx,  which  he  is 
unable  to  expel ;  also,  paralysis  of  soft  palate,  and  patient  is 
unable  to  swallow  even  small  quantities  of  fluid.  There  exists 
a  purulent  discharge  from  the  right  ear ;  no  tenderness,  edema 
or  redness  over  either  mastoid ;  no  cording  along  neck.  Heart 
and  lungs  are  normal. 

December  6,  1908.  Patient  has  developed  considerable  post- 
cervical  rigidity ;  left  pupil  contracted  and  sluggish ;  con- 
siderable photophobia ;  paresis  of  left  arm  and  leg.  but  no 
absolute  hemiplegia ;  left  knee  jerk  increased ;  slight  left  ankle 
clonus;  all  left  arm  jerks  increased;  is  in  a  semicomatose  con- 
dition and  has  large  quantities  of  muciis  in  pharynx. 

December  7,  1908.  Patient  is  brighter  this  morning ;  left- 
sided  paresis  decreased. 

December  8,  1908.  Patient  sinking  into  coma  at  1  a.  m. ; 
lungs  filling  up ;  pulse  rapid  and  weak ;  respiration  rapid  and 
labored.     4 :30  a.  m.  patient  died. 

On  December  6th  Dr.  Tilney  was  called  in  consultation  and 
diagnosed  an  inoperable  brain  abscess  ;  his  report  is  appended. 

The  neurological  examination  made  of  the  patient  on  Decem- 
ber 6th  brought  out  the  following  facts : 
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The  Reticle  an  the  left  side  of  the  body 

were  exaggerated  both  m  force  and  degree  of  excursion  as 
compared  with  those  of  the  right  side.  Babinski  reflex  posi- 
tive on  the  left  side.  A  slight  transitory  clonus  was  observed 
in  the  left  foot.     Negative  on  the  right  side. 

Voluntary  Moz'cmcnts. — \'oluntary  movements  in  the  left 
arm  and  leg  apparently  abolished.  Nurse  reports  that  during 
this  entire  day  the  left  extremities  have  not  been  observed  to 
move,  although  the  patient  is  able  to  respond  to  all  commands 
which  have  reference  to  the  right  arm  and  leg. 

Sthenic  and  Tonic  Muscular  Conditions. — A  marked  rigidity 
of  the  sternocleidotrapezius  group  on  the  left  side  was  ob- 
served. -\11  the  flexor  and  adductor  groups  of  the  left  arm 
and  leg,  so  that  the  limbs  were  held  in  partial  flexion  and  ad- 
duction. That  this  rigidity  was  of  the  lower  neuron  type  was 
evidenced  by  the  fact  that  the  muscular  tonicity  was  not  in  any 
degree  influenced  by  the  will,  although  it  was  apparent  that  the 
patient  could  be  made  to  understand  all  requests  with  reference 
to  movements  of  the  limbs. 

No  change  was  noted  in  the  volume  or  consistency  of  the 
muscles,  nor  were  any  tremors,  twitchings  or  irregular  invol- 
untary acts  reported  or  observed.  Such  coordination  as  the 
patient  presented  in  the  right  extremities  was  good,  but»  due 
to  the  paresis  on  the  left  side,  this  could  not  be  accurately 
adjudged. 

The  patient  could  neither  walk,  stand  nor  maintain  the  sitting 
posture. 

The  semicomatose  condition  of  the  patient  prevents  any 
exact  statements  as  to  the  sense  qualities,  subjectively  as  well 
as  objectively.  Sense  perception  appared  to  be  normal  to  such 
tests  as  were  applicable.  A  very  definite  area  of  sensitiveness 
was  mapped  out  in  the  right  neck  region  and  about  the  right 
mandibular  and  mastoid  processes. 

Cranial  Nerve  Innenvtions. — Observations  as  to  special 
senses  could  not  be  depended  upon.  Muscles  of  both  eyeballs 
were  apparently  normal  in  their  innervation.  A  slight  left 
ptosis  and  paresis  of  the  left  orbicularis  palpebrarum  was  noted. 
The  ocular  reflexes  were  all  normal. 

The  entire  left  side  of  the  face  was  paralyzed.  Mastication 
was  normal,  but  the  act  of  deglutition  was  accompanied  by 
considerable  regurgitation  per  nares.    Left-sidcfj  paresis  of 
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the  muscles  supplied  by  the  spinal  division  of  the  spinal  acces- 
sory nerve,  and  also  a  left  hypoglossal  paresis. 

Mental  Status. — Patient  was  stuporous,  but  could  be  aroused 
to  respond  to  some  requests  and  answer  questions. 

The  diagnosis  of  a  right-sided  brain  abscess  was  based  on 
the  following: 

1.  The  febrile  action,  which,  in  conjunction  with  the  charac- 
teristic leucocytosis,  indicated  a  purulent  process. 

2.  ■  Evidence  of  a  purulent  otitis  media  of  the  right  side. 

3.  Presence  of  a  left  hypertonic  hemiparesis. 

Autopsy. — December  9th,  1908.  Dura,  after  removal  of  the 
calvarium,  slightly  adherent.  The  sigmoid  sinus  contained 
blood,  coagulated  and  in  the  fluid  state.  The  pia  mater  shows 
marked  congestion  of  the  veins.  The  subarachnoidal  .space 
of  the  convexity  of  the  brain  contains  no  pus.  After  removal 
of  the  brain,  purulent  fluid  containing  shreds  and  parts  of  de- 
stroyed brain  tissue  flows  off  into  the  middle  cerebral  fossa 
and  collects  upon  the  tentorium  cerebelli.  Dura  and  pia  are 
adherent  in  dififerent  places  at  the  base  of  the  temporal  lobe, 
and  in  taking  the  brain  out  its  substance  is  here  torn  in  a  spot 
exactly  corresponding  to  a  place  where  an  abscess  within  the 
temporal  lobe  was  most  superficial.  This  spot  corresponds  ex- 
actly to  a  perforation  of  the  dura  just  above  the  tegmen  tym- 
pani  and  antri  of  the  right  temporal  bone,  through  which  a 
probe  passes  easily  into  the  antrum  of  the  right  ear.  The 
dura  of  the  median  cerebral  fossa,  above  the  tegmen  tympani 
and  above  the  glenoidal  fossa,  is  bulging  considerably  towards 
the  cranial  cavity ;  this  bulging,  is  caused  by  a  substance  of 
dough-like  consistency  presenting  the  appearance  of  cholestea- 
tomatous  masses  mixed  with  creamy  pus. 

The  microscopical  examination  of  these  masses  shows  detri- 
tus, pus  cells,  epithelial  cells,  cholesterin  crystals  and  numerous 
diplococci   (micrococcus  lanceolatus). 

The  spot  where  the  probe  penetrates  through  the  dura  and 
tegmen  tvmpani  into  the  antrum  corresponds  exactly  to  a  per- 
foration of  the  temporal  lobe,  leading  into  a  stalked  multi- 
locular  abscess  of  the  temporal  lobe,  about  the  size  of  a  walnut. 

DISCUSSION. 

Tn  reply  to  a  question  from  Dr.  Rae,  Dr.  Alderton  stated 
that  he  did  not  operate  because  the  neurologist  who  had  seen 
the  case  thought  the  condition  did  not  permit  any  operation. 
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but  lie  w  u>  inclined  to  believe  that  another  time  he  would  have 
operated  in  spite  of  the  neurologist's  opinion. 

Pk   a  I  hi  KT(.\  ])resente<l  a  case  of 

Entotic  Tinnitus 

with  the  l(}llo\ving  history : 

Case  of  aural  tinnitus ;  subjectively  and  objectively  per- 
ceptible : 

A  young  lady,  31  years  of  age.  was  referred  to  1  )r     \ 
January  12th,  1*X)9,  by  Dr.  Pendleton  of  Brooklyn. 

She  complained  of  noise  in  both  ears,  which  had  i»^i-.-iv..l 
for  from  five  to  six  weeks ;  with  this  there  was  some  blurring 
of  the  hearing ;  also,  at  times,  sharp,  sliooting  pains  from  throat 
to  the  ear.  History  of  discharge  from  tht-  rielit  t-ar  i  i/ht 
years  previously,  following  the  grip. 

E. rami ttat ion. — A.  D. :  Canal  noriiiai ;  aiembraiia  tynipani 
irregular  in  texture,  slightly  retracted,  but  of  good  lustre. 
Watch  heard  2  feet.  Lower  tone  limit  c* ;  C  ac>Bc ;  C'ac>Bc. 
Upper  tone  limit  normal. 

•  A.  S.:    Canal  normal;   membrana  tympani    same    a-    \    1> 
Watch  heard  1>^  feet. 

L.  t.  I.,  c=;  Cac>Iic;  C-ac>r>c.    Upper  tone    ......  ...  ...ul. 

Both  Eustachian  tubes  patent.  Xose  shows  moderate  devia- 
tion of  septum  to  the  right. 

On  using  the  otoscope  a  bruit  is  heard  in  both  ears,  which  is 
synchronous  with  the  pulse ;  which  varies  in  intensit>  when 
present  and  which  disappears  entirely  from  time  to  time.  Pres- 
sure on  the  carotids  sometimes  will  not  influence  the  tinnitus. 
Changing  the  position  of  the  head  will  sometimes  cause  the 
tinnitus  to  disappear  when  present,  but  does  not  seem  to  cause 
It  to  appear  when  absent.  During  inflation  with  the  Eustachian 
catheter  the  tinnitus  will  sometimes  disappear  when  present. 
TluTc  i>  no  o^oitre. 

Discussrox. 

1  )k.  Bfirens  spoke  of  the  variation  in  the  rate  and  duration  of 
the  pulse  during  his  examination. 

Dr.  Dentii  <:poke  of  the  jHJssible  involvement  of  the  cervical 
sympatheti 

Dr.  Grue MX.  suggested  the  possibility  of  pressure  in  the 
region  of  the  cavernous  sinus. 

Dr.  Co  wen-  referred  to  a  case  presented  by  him  to  the  so- 
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ciety  many  years  ago  where  pressure  on  the  carotid  stopped 
the  noise,  but  the  patient  could  not  endure  continuous  pressure 
in  that  region. 

Dr.  Alderton  was  inclined  to  think  that  the  condition  was  a 
muscular  one  and  was  partially  under  the  patient's  control. 

Dr.  May  reported  a  case  of 

Atypical   Erysipelas  Simulating   Disease  of  the  Lateral  Sinus. 

The  patient  was  a  child  of  ten  who,  two  weeks  previous  to  be- 
ing admitted  to  the  hospital,  suffered  pain  in  the  left  ear,  neces- 
sitating the  opening  of  the  drum.  A  good  recovery  followed. 
On  admission  to  the  hospital  there  was  a  temperature  of  105 
with  chill.  Pain  was  elicited  on  pressure  over  mastoid.  There 
was  edema  in  this  region.  The  left  drum  was  red  and  a  little 
swollen.  The  mastoid  was  opened  and  found  healthy.  The 
sinus  was  then  opened  and  also  found  healthy.  The  blood  cul- 
ture was  negative.  The  temperature  fell  after  the  operation. 
Twenty-four  hours  later  there  was  another  chill  with  high 
temperature.  The  right  mastoid  became  tender.  The  right 
drum  was  red.  The  mastoid  operation  was  performed  on  tht 
right  side ;  no  disease  was  found.  The  right  sinus  was  also 
exposed  and  found  normal.  The  following  day  erysipelas  de- 
veloped, the  redness  starting  at  the  nose. 

DISCUSSION. 

Dr.  Bacon  inquired  if  there  was  edema  of  the  scalp. 

Dr.  May  stated  that  the  edema  did  not  extend  beyond  the 
mastoid.  The  gland  below  the  tip  was  enlarged,  suggesting 
involvement  of  the  lymphatics. 

Dr.  GruEning  did  not  think  that  the  symptoms  as  given  by 
Dr.  May  pointed  to  mastoiditis. 

Dr.  BerEns  stated  that  he  had  reported  a  case  of  extensive 
destruction  of  the  mastoid  where  the  drum  was  normal. 

Dr.  Lewis  referred  to  a  case  of  mastoiditis  under  his  care 
some  time  ago  where  the  only  symptom  was  headache — there 
was  no  otorrhea.  The  operation  showed  a  cortical  perforation 
with  epidural  and  perisinous  abscess. 

Dr.  Toeplitz  spoke  of  the  difficulty  of  diagnosis  in  children 
between  erysipelas  and  mastoiditis. 

Dr.  Cowen  thought  that  the  closer  we  keep  to  the  association 
between  the  middle  ear  and  mastoiditis  the  less  chance  of  error. 
Primary  mastoid  disease  was  very  unusual. 
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Dr.  May  stated  that  he  operated  only  because  of  the  serious 
condition  of  the  child  and  in  spite  of  the  absence  of  distinct 
localizing  symptoms. 

Dr.  Grueninc  thought  that  the  initial  stage  of  erysipelas 
may  simulate  sinus  thrombosis. 

Severity  of  Maatoiditis. 

Dr.  yuiNLA.N  inquired  if  cases  of  mastoiditis  this  winter  in 
the  practice  of  members  of  the  society  had  been  severe  ones. 
Those  under  his  care  had  been  very  severe.  He  spoke  of  the 
case  of  a  girl  whom  he  had  operated  upon  in  St.  Vincent's  Hos- 
pital. Blood  examination  showed  leucocytes  of  14,000  and  a 
differential  count  of  73  to  74  per  cent.  The  operation  showed 
involvement  of  the  deep  tip  cells. 

DISCUSSION. 

Dr.  Bacon  stated  that  as  far  as  his  experience  was  concerned 
he  had  seen  about  the  usual  run  of  cases  this  winter. 

Bacillua  Pyocyaneus  in  the  Middle  Ear. 

Dr.  Bacon  reported  two  cases  with  unusual  pathologic  find- 
ings. One  was  the  case  of  an  adult ;  the  other  a  case  of  a  child, 
in  both  of  which  a  smear  made  after  the  opening  of  the  drum 
showed  the  bacillus  pyocyaneus. 

DISCUSSION. 

Dr.  Dbnch  inquired  if  a  second  smear  had  been  made.  He 
had  seen  a  case  where  the  first  smear  gave  the  bacillus  pyocya- 
neus, but  the  second  smear  showed  aji  error  in  diagnosis. 

Dr.  AldErton  reported  a  case  of 

Mastoiditis  Without  Localizing  Symptoms,  but  With  Profuse,  Long 
Continued    Discharge   From   Ear. 

The  case  was  a  male  who  had  been  treated  by  a  local  physician 
for  discharge  from  the  ear,  from  May  until  the  following  No- 
vember. Repeated  incisions  had  been  made  into  the  drum, 
which  showed  no  material  improvement  in  discharge.  When 
first  seen  by  Dr.  Alderton  there  was  a  pin-point  perforation, 
with  slight  bulging  and  thick  pus.  Dr.  Alderton  advised  a 
cross-cut  incision,  and,  if  no  improvement,  a  mastoid  operation. 
The  general  health  continued  ijood.  but  the  discharge  did  not  let 
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up,  and  at  the  next  visit  by  the  patient  an  operation  was  ad- 
vised and  was  accepted.  The  operation  showed  the  tip  full  of 
pus.     An  uneventful  recovery  followed. 

Dr.  AldERton  reported  a  second  case  of  a  girl,  where  the 
operation  showed  the 

Outer  Table    Involuted   So   That   the    Mastosquamosal   Suture    Was 

Present. 

Only  the  antrum  was  diseased.  There  was  a  well-defined  line 
of  healthy  bone  between  the  diseased  areas. 

Dr.  Dench  reported  a  case  of  a  girl,  who  suffered  from  a 

Swelling   in   Front  of  the  Zygoma. 

The  drum  membrane  was  of  normal  luster  and  sljowed  only 
slight  bulging  and  slight  sinking  of  the  canal  wall.  Mem- 
brane incised,  found  normal.  Two  days  later  swelling  was 
opened.  The  usual  mastoid  operation  then  was  performed,, 
showing  well-established  evidences  of  disease. 


IXDEX 


THORS. 


AT.T>EnT«».\ 


4t>i. 


>iui     F..     137. 
i-h    C,    38. 
.       ...       ....r,    878. 

Ht-rj?.    A.    A..    880. 
H«rens.   T.    P..    R70.   941. 

IV    '      '     • -■      -lOl. 

J:  J.,    S77. 

15  ines,    5  43. 

Kor.!,-ii.    (tiirl'.'i    R.    C.    563. 
Boura«k,  440. 
Braun.   Alfred,    S70. 
Bryant,    W.    Sahier.    390,    645.    SOI 
912.  945. 


CAG.VOLA.    661. 
ChaniherHn.    Wm 
C"  '■ 

(': 


B..    176. 

658. 

r    F..    89S. 

Prof..   211. 


'.  i: 


DALE.  J.  E..  902. 
I>anz<?er,    B .    650. 
r^avls.  G«o.  R,  584. 
Kenrh.    B.    B..    941.    94<» 
I>u«l.    A.    B..    915.    94 V 

BMERSOX.    FRA.Vri 
HrtKelbardt.    651. 

FI.^\TAU.   THK/)I»<)l;   .<      .>00. 
Fowler,    K.    I'.,    s.-,.-.    ;..;:; 
French.    Tliomas    K  .    'i»:'.. 
Freudenthal,    W 

GAL.EBSKY.    S97 
Gibb.  Joseph  8..  STs 
r;ih.««..n.   J.   A..    439. 
rSoodale.   J.    !>..   s<!r..    <;;>.-,. 
Griieninjf.     Kmil 
938. 

HA.)KK,    M-.    64.    659. 
HaJa.-sz.    H..    873. 
Han.-i.  II.    H.    F..    345. 
Harris.   Thomas  J..  538.   942. 
\iar\7..     Henry    J..    709. 
Maskin.    W.    H..    942. 
\li\\.<.    JIaroia.    SS7. 
lUiiii..!.    4S7. 
HerxiT.     '  "  ■ 
Holme- 


ilupklnii.    Frank    i  .    -.>,.    j32,   9ih. 
Hubbartl.    Thomas.    409. 
Hurd.   Ijtre   M..    375. 

lOUVl'En.   8AMrEU   685. 
Injfalu.    K.    Fletcher.    94. 

JANN8EN.   898. 
Jansen.  A.,    879. 
Jervey,  J.   W.,  898. 
Johnston.    Richard    H.,    899. 

KKL.I..Y.  A.    BROWN,   661. 
KeneHck.   J.   A  ,   943. 
Kerrlson.    Fhilip    I>..    493. 
Kopetsky.    S.    J.,    114,    919. 
Kraus.   897. 
Krefschmann.   436. 
Kuhnt.    437. 

Kyle.  D.   Braden.  550.  887. 
Kyle.  John   J..   128. 

i..ArnF:x.«!.  662. 

lM~  ■:>. 

I>  M.    D..    909. 

l^'l  A.,   876. 

LeuwiT.     4S2. 
I.«vy.  Robert.   187. 
L«wls,   Robert.,   921,   938. 
'  Llasauer,  897. 
I#ockard.   L..   B.,   839. 
Loeb.    Clarence.    54.    858. 
Loeb.    Hanau    W.,   243. 
Lfoewe,    Ludwlsr.   885.    889. 
Losran.  Jas.    B..  820. 

McCULLAOH    SAMUEL.   64 S. 
McFarland.    917. 
MtK«>rnon.  J.  F..  939.  944. 
.MacKen»le.    (J.    W..    652.    653. 
MacWhinnlo.       \        M  t-  i- 

894 
Malzi.    661. 
Manas.oe.    Paul.    875. 
Martens.    438. 
.Maupetit.    645.    646. 
May.    954. 
Maver.    KmU.    898. 
MI<  \:fred.    511.    934. 

M<> 

.Ml.  -n.    858. 

MyKlii.i.    Holger.    878. 
My  lea.   R.  C.   917. 

N'Bl'MA?W.    655. 

OPPKNMJ  IMKR     SEYMOrn     SSI 

924. 
Orendor  -93. 


PAGE.    LXKAYBTTE. 

Pevner.    4  40. 

Pletrl.    646. 

Pocev.    Wm.   C.    SB4. 

potter.   Peter.  «9. 

Pratt.  J.  A..  <4«. 

Price -Brown.  J.,  793. 


520. 


958 


INDEX  OF  AUTHORS. 


QUINLAN,   F.   J.,   946,   955. 

RAB,    J.    B.,    917. 

Reik,  H.  C,  801. 

Renner,    W.    Scott.,    571. 

Rethi,    891. 

Richards,    George    K,    739. 

Richardson,    Charles    W.,    91,    888. 

Roe,  John  C,   415. 

Ross,    George   T.,    556,    562. 

Rotter.    Julius,    64. 

Roy,    Dunbar,    422. 

Ruttin,    655. 


SACK,    873. 
Sachs,    A.,    880. 
■  Scheier,    437. 
Schmieden,    432. 
Schwabach,    901. 
Schwartze,   872. 
Sendziak.   John,    453. 
Sheedy,   Bryan  D.,   893.' 
Sill,  E.  Mather,  902. 
Simpson,  W.   K.,   901. 
Skillern,    R.   H.,    440. 
Smith,    S.    MacCuen,    29,    811. 


Smithies,  Frank,   359. 
Strass,  H.,  200. 
Swain,   Henry   L. ,    530. 

THEIMER,    KARL,    875. 
Theisen,  Clement  F.,   123. 
Todd,  Prank  C,  397. 

UFPENORDE,   434. 

VOHSEN,    Karl,    194,    430. 
von   Eicken,    54,    903. 
Yoss,    875. 

WAL.B,  433,   882,   885. 
Wales,  E.   de  W.,   150,   156. 
Westmoreland.  W.    F..   900. 
Whiting,    Fred,    87.S,    946 
Wildenberg,  Vanden,   663. 
Wittmaack,    432. 
Wood,    Geo.    B.,    1. 
Wright,    Geo.    H.,    894. 
Wright,  Jonathan,  375. 

YANKAUER,    SIDNEY,    833. 

ZITOWITSCH,    874. 


INDEX  OF  TITLES. 


ABSCKSS,   brail  •  ••   <lraln- 

ase.      esseniiai      .-i'i>.       Fred 

Whltlnir.    878. 
Al>!*oe.-.>*.     l.iuiM.     of    utilli'    uiiKJn, 

Al'  '"'0. 

Abset-  •titic.  common  and 

Uh  loculizatlon.      Si. 

SacJ»*i  aiul  A.  A.   Herjf.   SSO. 
Abscess,    cerebellum,    Sack.    873. 
\ ►,.<,.,>.,-     <•.  r»'t>rum.     Robert    Kin- 

l:..   '     .  •■■   :-;i.ll<n.    649. 

A:         -        ;    a.ijal.    Dench,    941. 

.\i>s(.e.ss.  •xiiiidural.  complicated 
by  acute  mastoiditis.  Oppeii- 
helmer,    924. 

.\bsce.ss.  pulmonary,  complicated 
by  chronic  suppurative  otitLs 
metlia,  durin>c  pregnancy, 
Lederman,    909. 

Abscess,  temporosphenoldal  lobe, 
W.  Sohier -Bryant,  390. 

Accessory  cavities,  diseases  treat- 
ed by  potassium  lodld.  Hem- 
pel.  437. 

Accessory  cavities  In  relation  to 
diseases  of  the  nose,  Kuhnt, 
437. 

Accessory  cavities  of  nose,  rela- 
tion of  optic  "nerve,  H.  W. 
Loeb.   243. 

Accessory  sinos  disease  with  the 
symptoms  of  an  osseous  tu- 
mor of  the  orbit,  Burton 
Chance.    668. 

Accessory  sinuses,  acute  inflam- 
mation, Kyle.  887. 

Accessory  slnuse«  and  nose,  path- 
ologic changes  causing  dis- 
eases of  the  eye  and  orbit, 
C.  H.  Holmes,  337, 

Accessory  sinuses,  physiology  and 
development.  Henry  J.  Hartz, 
709. 

Accessory  minuses,  suppuration, 
Hajek,  659. 

Accessory  slnusesi,  suppurative 
conditions,  diagnosis  and 
treatment,   Martene,   438. 

Accidental  section,  proof  of  ad- 
renalin reaction,  Brindel, 
667. 

Acou.stic  functloTi  of  the  car.  E. 
de  Wolfe  Wales,  160. 

Acumetrlc  formula,  simple.  Jor- 
«en  Moller;  translated  by 
Clarence    Loeb.    868. 

Adenoid  growths  and  tonsil,  re- 
moval,   P.    C.   Ard,    892. 

Adenoids  In  adults,  Otis  Orendorf, 
893. 

Adrenalin  reaction  of  Mcltaer  and 
Lioevl  in  sympathetic  and 
p>neumogastric     nerve,     Brln- 

America's     participation     In     the 
progresa    of    laryngology   and  ' 
rhlnoloary.      John      Sendslak, 
453. 


Amputation  of  epiglottis  in  laryn- 
geal tuberculosis,  L<orensu  B. 
Lockard.    839. 

Anatomic  relations  of  optic  nerve 
to  accessory  cavities  of  the 
nose.    H.    W.    Loeb.    243. 

Anatomy,  topographic,  of  t'hy- 
rold   gland.   P^ter  Potter,  669. 

Ancv'thellc,  gi-neral  use  of  ethyl 
chloric!  in  operations  on  the 
throat.     B.  Mather  Sill.  902. 

Angina.  Vincent'*,  Charles  W. 
Uichardson,  91. 

Ankylosis,  ossicular,  Kopetzky. 
919. 

Antlstreptoccocus  serum.  Cltel- 
11.  666. 

.X.Mthma,  In  relation  with  dis- 
eases of  upper  air  passages. 
Thomas  R.  French.  903. 

A.sthma.  use  of  bronchoscopy. 
Galebsky.    897. 

Aural  complications  In  the  exan- 
themata. Chftri.-  R  t\  n„r.\. 
en,    665. 

BACLLLtUS  pyocya^neufi  in  middle 
ear.  Bacon,  955. 

Ba^is  cerebri,  operation,  Ltu4- 
wig  Lioewe,   889. 

Blood  clot  method  of  simple  mas- 
told  operation,  followed  by 
lateral  sinus  thrombosis.  Mc. 
Kernon.    939. 

Blood  clot,  modifled.  following 
mastoid  surgery,  Samuel  Mc- 
Cullagh.   648. 

Book  Reviews.  205.  206.  209.  448. 
449.    450,    461,    906,    907.    908. 

Brain  absce^ss,  adequate  drainage, 
the  essential  step,  Fred  Whit- 
ing.  878. 

Brain  abscess  of  otitic  origin,  AI- 
derton,  950. 

Brain  abscess,  otitic,  common  and 
uncommon  localisation,  B. 
Sachs  and   A.   A.   Berg.   880. 

Brain  tumor,  with  unusual  symp- 
toms, J.   El  Dale,  902. 

Bronchoscopy  in  asthma,  Galeb- 
sky.  897. 

Bronchoscopy,  systematic  use  of, 
Wolff    Freudenthal.   660. 

Bronchoscopy,  tfclinic,  utility  and 
dangers  toher    Ingals, 

94. 

CALCIUM  lactate  In  hemorrhages 

of    upper    air    tract.      W.    K. 

Sin>p8on,  901. 
Cancer,      larynx.      Prof.      Ottokar 

Chiarl,    211. 
Cancer,    larynx,    fulguratlon    and 

larynrotomy,   I.AUTens.   662. 
Carcinoma,    trachea,    primary,    T. 

P.    Berens.    870. 
Case  reports,  Lewis  A.  Coflin,  786. 


960 


IXDRX  OF  TITr.KS. 


Cavernous  sinus,  'hemorrhage,  Mo- 
linie,    647. 

Cavernous  sinus  thrombo.sis,  Rob- 
ert Lewis,   Jr.,    421,    93S. 

Cerebellum    abscess,    Sack,    S73. 

Cerebellum  and  inner  ear-  in  re- 
lation to  nj-stagmus,  Wm.  B. 
Chamberlin,    175. 

Cerebral  vei'ns,  thrombo.sis, 

Bryant,    945. 

Cerebrum,  abscess,  Robert  Emmet 
Coughlin,    649. 

Cerebrum,    hernia,    Bryant,    912. 

Cocain-adrenalin  solutions,  John 
Leshure,    668. 

Cochlea.,  necrosis,  Alfred  Michael- 
is,   511,   934. 

Cold  taking,  D.  Braden  Kyle, 
550. 

Colon  bacillus,  in  secretion  fol- 
*  lowing  i'ncision  made  in  drum 
membrane.    Duel,    948. 

Cough,  in  relation  with  diseases 
of  upper  air  pas.sages.  Thom- 
as R.   French,   903. 

Cranial  nerves,  paralysis,  com- 
nined  with  myxottbroma  of 
temporal  bone,  Schwabach 
and  Bielschowsky,  901. 

Cyst  of  frontal  sinus  communi- 
cating with  frontal  lobe. 
Clement   F.   Theisen,   123. 

DEAFNESS  following  febrile  dis- 
eases,   J.   A.    Pratt,    646. 

Deafness,  following  typhoid  fe- 
ver,  Paul  Manasse,   875. 

Deafness  treated  by  thiosinamin, 
Maupetit  and  Cola,  645. 

Deafness,  unilateral,  complete, 
new  method  for  detection, 
Voss,   875. 

Deflection  of  nasal  septum,  op- 
erative treatment,  Charles  W. 
Richardson,    888. 

Dental  deformities  in  relation  to 
obstructed  nasal  respiration, 
John    Howard    Allen,    141. 

Dermatitis,  superficial,  of  exter- 
nal auditory  canal,  Clarence 
J.    Blake,    877. 

Diabete-s  mellitus  complicating 
mastoiditis,   Berens,    941. 

Digestion  disorders,  in  relation 
with  diseases  of  upper  air 
passages,  Thomas  R.  French, 
903. 

Drainage,  adequate,  essential  step 
in  brai'n  abscess,  Fred  Whit- 
ing.   878. 

Drum  membrane  incision  with  se- 
cretion showing  colon  bacil- 
lus. Duel,   948. 

EAR.     acoustic     function,     E.     de 

"Wolfe  Wales,  150. 
E]ar   domain,   diseases,   Schwartze, 

87,2. 
Empyema    maxillary   sinus,   Wolff 

Freudenthal,    886. 
Empyema,    middle    turbinkite,   An- 

drega.   884. 
Eincephalitis  and  meningitis,  com- 


plicated by  acute  mastoidi- 
tis. Seymour  Oppenheimer, 
924. 

Entotic    tinnitus,    Alderton,    9.")3. 
Holasz,  873. 

Enucleation  of  tonsil  with  spoon, 
A.  Morgan  MacWhinnie,  817, 
894. 

Epidural  abscess,  complicating 
mastoiditis,  Alfred  Braun, 
876. 

Epidural  abscess,  simus  thrombo- 
sis and  mastoiditis,  Dench, 
941. 

Epiglottis,  amputation,  in  laryn- 
geal tuberculosis,  Lorenzo  B. 
Lockard,    839. 

Epipharyngeal  per  i  a  d  e  n  i  t  i  s, 
chronic,  in  adults,  Jas.  E.  Lo- 
gan,  820. 

Equilibrium,  disturbances,  laby- 
rinthine origin  with  special 
reference  to  general  methods 
of  examination  and  that  by 
means  of  goniometer,  George 
W.   MacKenzie,   652. 

Erysipelas,  atypical,  simulating 
disease  of  the  lateral  sinus. 
May,    954. 

Esophagoscoipy,  technic,  utility 
and  dangers,  E.  Fletcher  In- 
gals,  94. 

Esophagus,  examination,  A. 
Brown   Kelly,    661. 

Ethyl  ohlorid  as  general  anes- 
thetic for  operations  in 
throat,   E.    Mather   Sill.    902. 

Eustachian  tube  and  middle  ear, 
inflation.    Fowler,    933. 

Eustachian  tube  inflation,  Thom- 
as Hubbard,  409. 

Eustachian  tube,  inflation,  new 
method.  Edmu'nd  Prince  Fow- 
ler.  852. 

Exanthemata,  aural  complica- 
tions, Charles  R.  C.  Borden. 
565. 

External  auditory  canal,  superfi- 
cial dermatitis,  Clarence  J. 
Blake.  877. 

Extradural  abscess,  complicating 
acute  mastoiditis.  Seymour 
Oppenheirner,    924. 

Extralarj'ngeal  causes  of  laryn- 
geal svmptoms,  Frank  Smith- 
ies,   359. 

Eye  and  orbit  diseases,  secondary 
to  pathologic  changes  in  the 
inose  and  accessory  sinuses. 
C   R.   Holmes,   337. 

Eye,  in  relation  to  diseases  of 
the  nose,  Kuhnt,  437. 

FARADIC  current  treatment  in 
otoS'clerosis,     Zitowitsch.     874. 

Febrile  diseases  followed  by 
deafness,   J.  A.   Pratt,   646. 

Fibroma  of  the  nasopharynx, 
sloughing,  Henry  L.  Swain. 
530. 

Foreign  bodies  in  the  air  pass- 
ages. W.  F.  Westmoreland. 
900. 


I  Mil 


961 


\\>~n.if  ..!  UoMe^mull»r,  alRnlfl- 
.iiiu.'  of  <>»Hrtiiln  patholoKlf 
.  ..ii.lltlons.  J.    W.  J.-rvey.  S93. 

l-'.>s.su.  vi\  iciinuitlc.  KWt'lllnK.  Whlt- 
iriK.    9*6. 

{"lonial  lobe  ronimunicRtlnR  wltli 
•  •\'s?    jif    frontal    >«!tuis.    Clem- 


riunlcat- 

il     lobe. 

.'3. 

oausintc 

How- 

ar.l   K.   i 

17. 

l-'rontal    sir. 

Ion.    KUllan. 

by    Dr.    .    ,, 

"     translat- 

ed    by  Olart 

54. 

Kmntiil    ^tlniiJ" 

Ination. 

1  »►•>. 

ynRotomy    in 

ix,      I^aiirens. 

Function  of  middle  ear  mu«icle8, 
K.  de  Wolfe  Wales.  156. 

GALVANIC  current  In  functional 
examination  of  labryinthlne 
diseases,  Oeorgre  W.  MaoKen- 
zle.   653. 

Gangrene  »f  pharynx,  primary, 
Cltelll.   666. 

General  system,  respiratory  or- 
gans, experimental  study  in 
nasal  ob.struction,  Willis  S. 
Ander.*!on,   467. 

Gland,  thyroid,  lopoffraphic  an- 
atomy.   Peter   Potter,   669. 

Goniometer  in  disturbances  of 
equilibrium  of  labryiTithine 
origrin,  Georye  W.  MaoKen- 
zle,    652. 

HKARING.    cons 

Ical    mastoid    operation.    Sey- 
mour  Oppenheimer.    S81. 

Hearing:,  loss  of.  following  in- 
.iury  over  mastoid.  Keneflck, 
943. 

H,  ..1,      ""f ration,      S.      MacCuen 
29. 

II  cavernous      8inu«. 

M..  ;m-.    647. 

Homorrlia^e.  upper  air  tract. 
treat. •«!  with  calcium  lactate, 
W.  K.  Simpson.  901. 

Hernia    cerebri,    Bryant.    912. 

I.M.MrxITY.  tonsil  removal,  and 
onsonie       Index,       Bryan       1). 

raucous  resection, 
auer.  838. 
I  "Hat;  tachlam    tube    and 

mi  Edmund    Prince 

Intlatlui!    oi    UiSo   and    tympanum, 

met  hod    of    iireclsion.      Thont- 

as   lliihlMird,  409. 
Injury   ov.p    mastoid   followed   by 

Immediate     los..«     of     hearing. 

Kenettck.   943. 
Iiin-r     ear     lesion,     experimental 


nystaKn> 
lln.  175. 
Inner  ear.  purulent  Inflammation, 
Ufren«»rde.  434. 

jrori.^\R       but 

Bryant.    945. 
Jugular    vein    thrombuMiti    follow- 
Ing    double    mastoiditis.    John 
K.    Barnlilll.   137. 

UVMYRI.NTH.  Intlammatlon.  fol- 
lowed by  purulent  meningitis, 
Wittmaack,    432. 

Labrylnth.    iiequestrum.    Hopkins. 
932. 
McKernon,  944. 

I.^byrinth  suppuration.  Lafayette 
I'aife.    620. 

I-aliyrlnth.  veKtIbular.  infections 
In  relation  to  voiuntflry 
rhythmic  nystagmus.  Pietrl 
an.1    Mnvipetit,  646. 

L*'"  disease.   Duel,  915. 

I-^'  disease,    acute,    and 

ir     Irritation.     Philip 
I).   Ktrrlson.   493. 

Liibyrinthine  disease,  functional 
examination  by  means  of  gal- 
vanic current.  George  W. 
MacKenxie,    663. 

Lactic  acid  bacteria  treatment  of 
chronic  suppurative  nasal 
conditions.  J.  L.  Ooodale.  886. 

Laryngology  and  rhinology,  prog- 
ress and  .the  Invention  of 
laryngoscope,  with  special 
reference  to  the  participation 
of  America  In  this  progress. 
.John   Sendzlak.   453. 

'-rh|nology,      recent      ad- 
es,  von   Ricteen.  908. 

I.... ..  ..„utomy   and    fulguratlon    in 

cancer     of     larynx,     Laurens, 
662. 

Laryngotracheostomy.  Malzi  and 
Cagnola.   661. 

I^arynx.  cancer.  Prof.  Ottokar 
Chlari.  211. 

Larynx,  cancer,  fulguratlon  and 
laryngotomy.    I..aurens,    662. 

Larynx,  exaniinatiom,  A.  Brown 
Kelly,  661. 

I.Arynx.  malignant  disease,  early 
dlagnOKsis.  Walter  Cha«i|>ell. 
898. 

Larynx  paralysis  as  'early  indica- 
tions of  systemic  diseaae. 
George  T.   Rows.  566. 

Larynx,  papl"  —  -  "m  den  Wild- 
enberg.    ' 

Larrnx.      st.  KIchard      H. 

Johnston,    sns. 

Larynx  symptoms  due  to  extra- 
laryngeal  cause.<>.  Frank 
Smlthle«.  869. 

I.<arynx.    tuberculosis,    amputation 

of        •iiiu'lott  Is.         I^ir<  nzi>        It 

Larynx 

wltli  .-......,,.,,.    ;,;«>..,.    ,..,-. 

Lissauer.    Jannsen.    897. 


962 


INDEX    OF    TITLES. 


Larynx  tuberculosis  with  funda- 
mental pri'nciples  of  treat- 
ment.  Bourack,   440. 

Lateral  sinus  di-sease  isimulating- 
erysipelas,    May,    954. 

Lateral  sinus  thrombosis,   Bryant, 
912,    945. 
Gruening-,   926. 

Lateral  sinus  thrombosis  and 
streptococcemia,  Gruening, 
927. 

Lateral  sinus  thrombosis,  compli- 
cated by  pulmonary  abscess, 
Lederman,  909. 

Lateral  sinus  thrombosis,  com- 
plicattng  acute  mastoiditis, 
Seymour    Oppenhelmer,    924. 

Lateral  sinus  thrombosis,  compli- 
cating mastoiditis,  Alfred 
Braun,    876. 

Lateral  .«inus  thrombosis,  epidu- 
ral absccwss  and  mastoiditis, 
Dench,  941.  . 

Lateral  sinus  thrombosis  follow- 
ing primary  blood  clot  meth- 
od of  mastoid  operation.  Mc- 
Kernon,   939. 

Lateral  sinas  thrombosis,  otitic 
origin  and  its  relation  to 
streptoco  cchemia,  Emil 
Gruening,    648. 

Lateral  sinus  thrombosis,  venous 
evacuation.  Karl  Theimer, 
875. 

Leptomeningitis,  purulent,  com- 
plicating mastoiditis,  Alfred 
Braun,    876. 

Lobe  of  the  ear,  traumatic  defects 
treated  by  plastic  methods. 
Schmieden,  432. 

Lobule,  double,  of  ear,  Gruening, 
938. 

LongitudinaJ  sinus  thrombosis, 
Bryant,  945. 

Lungs,  thrombosis,  metastatic, 
Bryant,  945. 


MAI..IGNANT  diseases  of  larynx, 
early  diagnosis,  E.  P.  Chap- 
pell,   898, 

Malignant  growth  of  tonsil,  oper- 
ation, by  Dr.  Karl  Vohsen, 
translated  by  Wm.  Baron, 
194. 

Mastoid    cases,    P.    Allport,    68. 

Mastoid  operation,  plastic,  J.  T. 
Hopkins,   935. 

Mastoid  operation,  plastic,  new 
operation  for  acute  mastoidi- 
tis, P.  T.  Hopkins,   864. 

Mastoid  operation,  radical,  Dench, 
948. 

Ma.'^^told  operation,  radical,  con- 
servation of  hearing,  Sey- 
mour Oppenhelmer,   881. 

Mastoid  operation,  radical,  Indi- 
catioois,  S.  J.  Kopetzky,  114. 

Mastoid  region.  X-ray  examina- 
•      tion,  Samuel  Iglauer,  685. 

Mastoid  seauestrum,  McFarland, 
Myles,   Rae,   917. 

Mastoid  surgery,  followln-g  modi- 


fied blood  clot,  Samuel  Mc- 
Cullagh.  648. 

Mastoiditis,  acute,  Krn.«t  Danzig- 
er,    650. 

Mastoiditis,  acute,  complicated  by 
sinus  thrombosis,  extradural 
abscei5s,  enceplialitis  and 
meningitis.  Seymour  Oppen- 
helmer, 924. 

Mastoiditis,  acute,  new  operation, 
Pmnk  T.   Hopkins,   864. 

Mastoiditis  causing  serous  men- 
ingitis,  Emil  Gruening,   938. 

Mastoiditis  complicated  by  dia- 
betes  mellitus,   Berens,   941. 

Mastoiditis  complicated  by  puru- 
lent leptomeningitis,  epidural 
abscess  and  si'nus  thrombosis, 
Alfred  Braun,    876. 

Mastoiditis,  double,  followed  by 
left  sigmoid  sinus  and  jugu- 
lar veins,  thronxbosis.  opera- 
tion, recovery,  John  P.  Barn- 
hill,  137. 

Mastoiditis,  epidural  abscess  and 
sinus  thrombosis,  Dench,  941. 

Mastoiditis,  fatal  case,  Quinlan, 
946. 

Mastoiditis,  preventive  and  abort- 
ive treatment,  W.  Sohier 
•      Bryant,  645. 

Mastoiditis,  severity,  Quinlan,  955. 

Mastoiditis  -without  localizing 
symptoms,   Alderton,    955. 

JJastosquamosal  suture,  present 
on  account  of  involution  of 
outer  table,  Alderton,  956. 

Maxillary  sinus,  empyema,  Wolff 
Preudenthal,    886. 

Maxillary  sinus,  opening.  John 
O.  Roe,  415. 

Maxillary  sinus,  radical  opera- 
tion,  Rethi,    891. 

Maxillary  sinus,  transillumina- 
tion,  Vohsen,    436. 

Meniere's  symptoms,  complex, 
new  treatment,  Herzer,  872. 

Meningitis,  otitic,  G.  Alexander, 
translated  by  Geo.  E.  Davis, 
584. 

Meningitis,  otogenic,  Holger  My- 
gind,  878. 

Meningitis,  otogenous,  circuni- 
scribed,  pathology,  Engel- 
hardt,  651. 

Meningitis,  purulent,  following  in- 
flammation of  the  labyrinth. 
Wittmaack,   432. 

Meningitis,  serous,  secondary  to 
mastoiditis,    Gruening.    938. 

Middle  ear,  acute  catarrhal  con- 
ditions, Walb,  882. 

Middle  ear,  bacillus  pyocyaneus. 
Bacon,   955. 

Middle  ear,  catarrh,  acute,  treat- 
ment, Walb,  433. 

Middle  ear  diseases  caused  by  na- 
sal and  nasopharyngeal  con- 
ditions, Geo.  A.  Jjeland,  876. 

Middle  ear  disease,  i)urulent, 
with  Isolated  paralysis  of  the 
musculus  rectus  externus, 
Peyser,  440. 


INUKX    OF    TITLES. 


963 


inflamtnattuii.  nuantl- 
iHuv."  meatfurement  of     -'   ■• 
Ic     nystaKtnus,     Oacai 

S7S. 

I  ii'- 

'.  Ur. 

oar  In  relation   to   Rosen - 
!ifi-i     fiissiU'.    F.     F.     Kni- 

functlon,    K. 

, -     la«. 

ear,      radieal      opornllcm. 
•  r-trealracnt,     A.      Jansen. 

Buppuratlon.  •  acute, 
pyocanase,      Leuwtr. 


turbinate,    empyema,    An- 
-;a.    S<;t. 
M  »r,    function. 

^.   156. 

M> ..  uporal     bone 

coiiibiiicd  with  multiple  par- 
alysis of  cra'nial  nerves. 
o...  ,.   .1.  ...i>      and      Blolschow- 


iiose,     George     T. 


i;<v.«,    u'jj. 


N'A.'«AI.  rnnditfnna,   causative   fac- 

•  lie    ear    diseases. 

nd.    876. 

\  chronic  suppur- 

;iUvt-,    trca.tir.ent    with    ladle 

acid    bacteria.    J.    Li.    Goodnlt-, 

.Vasal  !i-.  '>o  treated  by  negative 
i.r   ~      I.-.  Walb.  885. 

Na.<al  .»l>.~truction.  experimental 
study  of  its  ffTtcls  upom  the 
respirat'Tv  organs  and  the 
gfv:  •in,  Willis  S.  An- 

dn 

Na.<^-al  I  lysiology  and  de- 

veloiniH/nt.  Henry  J.  Hartz. 
709. 

Na.><al  r>  Ni>Irriti()n.  obstructed,  re- 
la  t  deformities. 
J..  n.   141. 

Xa.xal  lit    cases,    J. 

I'r 

Xu.«al  :  ion.   Charles 

W  «" 

Nasal  opera- 

ti\  hmann, 

436. 

.Vasal  septum,  submucous  resec- 
tion fnjlrcsvrd  by  septicemia. 
II  u  >7. 

.Vasal  ises.     ocular 

1-       Campbell 

causative     f«c- 
Ml*'    f>nt     disease. 

rela- 

< .>>..>  X'   ii...^Ui' i.,,i,  I..yon8 

Koyet.   665. 
Na.««opharynx  cavities   In   relation 
t.>      diseases      of      the      no.sp. 
Kiiiint.  4S7. 


Nasopharynx. 

Swain.  530. 
Nasopharynx,      syphlli  ti 

Trapenard,   664. 
Necrosis,  cochlea.  Alfrfu  .m;.  ii.ni. 

Is.    Sll.    934. 
Negative    pressure     In    iroatnunt 

of  nasal  dlse^i 
Ntrvo  dlstrlbutlo! 

n€-rve    refl<-x< 

cal  lnflaTi 
NfunaHthenl.i 

to      nasui' ..  ^    .. 

665. 
Nose,  accessory  sinuses  and  nasal 

reflexes,    physiology    and    de- 
velopment.   Henry    J.    Harts, 

709. . 
Ni>8e  and  acc 

ologlc    c- 

case   of  t 

R.    Holmes,    337. 
Nose,    diseases    in    relatioTi    with 

accessory        cavltiej^,        naso- 
pharynx and  eye.  Kuhnt.  437. 
No,«e,     myxosarcoma,     George     T. 

Ro.<ts.   562. 
Nose,  tuberculosis,  W.  Scott    i:    ' 

ner,  571. 
Nystagmus     and     n    -"  -• 

principles   to 

-Inns    of    Inn*  I 

im.      Wm.    15.   <-liaini..Tiin, 

I^^;.    faloiir,    qun-ntltatlve 
of    middle    car. 
73. 

;.  .    .  .^ .  iiitary    rhytliTnh-. 

In  its  relation  to  Inf. 
of  the  vestibular  lali 
Pletrl  and  Maupetlt,  C4t.. 

OCUI*AR  symptoms  of  dIsea'Ws  of 
the  nasal  sinuses.  Wm.  Camp- 
bell Posey,  354. 

Opsonic  Index,  tonsil,  removal 
and  Immunity,  Bryan  D. 
Sheedy.    893. 

Optic  nerve,  relations  to  acces- 
sory cavities,  H.  W.  I»eb. 
248 

Orbit,  oj'v.Mitis  tumor,  symptoms 
In  sinus    disease, 

Bur  -■.   668. 

Orbital  ions  of  diseases 

of  t  '   sinus,  Howard 

R.   li  17. 

Ossicular  ariKviosls.  Kopetxky. 
919. 

Otitic  meningitis,  O.  Alexander, 
translated  by  Gep.  E.  Davis. 
684. 

Otitic  significance  of  tonsillecto- 
my wltli  reference  to  digital 
enucleation.  A.  Morgan  Mac- 
Whlnnle,  666, 

Otitis,  acute.  Neumann  and  Rut- 
tin,  655. 

.,...1.  ...fdia,  chronic  suppurative, 
ng  pregnancy.  f.<ederman, 

(itjiis  media,  suppurative,  double, 
radical  operation.  Dench.  948. 
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Otitis  media,  purulent,  chronic, 
i'n  adults,  S.  MacCuen  Smith, 
811. 

Otitis  media,  purulent,  of  i'nfancy 
and  childhood,  H.  O.  Reik, 
801. 

Otology,  vaccine  therapy,  Robert 
iLevy,  187. 

Otorrhea,  chronic,  causing  strep- 
tococcic infections,  Bryant, 
945. 

Otosclerosis,  treatment,  W.  Sohier 
Brya-nt,   807. 

Otosclerosis,  treatment  with  far- 
adic    current,    Zitowitsch,    874. 

Outer  table  involuted  so  that 
mastosquamosal  suture  was 
present,  Alderton,   956. 

Ozena,  pathogenesis  and  treat- 
ment, Lavrand,  659. 


PALATE,  ulcer,  streptococci  orig- 
in,  Jacques,    665. 

Papilloma,  larynx,  Van  den  Wild- 
enberg,   663. 

Paralysis   of  cranial    nerve.s,   mul- 

:  tiple,  combined  with  multi- 
ple myxofibroma  of  temporal 
bone,  Schwabach  and  Biel- 
schowsky,    901. 

Paralysis,  isolated,  of  musculus 
rectus  externus  with  puru- 
lent middle  ear  disease  on 
the    same    side,    Peyser,    440. 

Paralysis,  larynx,  as  early  indica- 
tion of  systemic  disease, 
George  T.   Ross,   556. 

Periadenitis,  epipharyngeal,  in 
adults,    Jas.    E.    Logan,    820. 

Pharynx,  primary  gangrene,  Ci- 
telli,    666. 

Phonasthenia,  Theodore  S.  Fla- 
tau,  translated  by  H.  Stras/j, 
200. 

Physiology  and  development  of 
the  nose,  accessory  sinuses 
and  nasal  reflexes,  with 
.special  reference  to  function 
and  importance  of  the  turbin- 
ated ibodies,  Henry  .T.  Hartz, 
709. 

Plastic  operation,  mastoid,  Frank 
T.   Hopkins,    864. 

Posterior  ethmoid  labyrinth  and 
endonasal  operation,  M. 
Hajek,  translated  by  .Julius 
Rotter,    64. 

Potassium  iodid  in  diseases  of  the 
accessory  cavities,  Hempel, 
437.  . 

Pulmonary  ab.scess  coniiilical  iiit;- 
chronic  suppurative  otitis  me- 
dia during  preginancy.  Leder- 
man,  909. 

Pulmonary  tuberculosis  compli- 
cated b\-  lU'boTTular  nmstoid- 
ilis  :ili.l  swi'tliiit;-  ol'  iii'cls. 
llaskin.    nil'. 

]\V()c;m:is.'.  iis.'  in  aculr  sii]  luiia- 
tiim  of  ]tiiililli.  far.  l.i'uwcr. 
■i;!2. 


RADICAL  mastoi.l  oj-frat  ion,  con- 
servation of  liiaring,  Sey- 
mour   Oppenheimer,    8S1. 

Radical  operation  on  antrum  of 
Highmore  from  within.  Rethi. 
N!»l. 

Radii-al  oi)eration  on  in; 
alter-lrt at nient .  A. 
879. 

Rectus   exteriii! 

sis    witli    ])iii  ..  1,,.    ,,. .  ,1 . 

disease      on      tlie      .<anir      si  If. 
Peyser,   440. 

Respiration,  nasal,  obstructed,  in 
relation  to  dental  deformi- 
ties,  Joh'n  Howard  Allen,   141. 

Respiratory  organs  and  f'he  gen- 
eral system,  experimental 
study  of  na.sal  obstruction, 
Willis   S.  Andcrsoii.    ir.T. 

Rhinoi-laryngolou.N  ,  \^:(^iiii  tin  ;- 
apy,  Robert  Lc\ w,   1^7. 

Rhinology  and  laryngology, 
progress,  since  invention  of 
laryngoscope,  with  special 
reference  to  the  particlpatioii 
of  America  in  this  progress, 
.John   Sendziak,    453. 

Rhinology.  value  of  X-ray, 
iScheier,    437. 

Rosenmueiller's  fossae  in  relation 
to  the  middle  ear,  P.  Emer- 
son,  433. 

Rosenmullcr's  Id-sac.  .-■i.u'n  ilii- i  iir •■ 
of  certai'ii  jia!  liologic  cinnli- 
tions,  .1.  ^^^   .Ier\ey.   Sito. 

S.ARCOM.\,    nose,    .1.    Price -Brown, 

793. 
Sarcoma    sphenoid    sinii.'^.    Diinliar 

Roy,  422. 
Scleroma,     traclun,      lOniil      .MaN-cr, 

898. 
Septatomo.     na.<al.     .1    im     W.     Av- 
ery,   .SS4. 
Seiil  ifcniia     followiim-     .sulMnai-ons 

resection     of     si'i)tuni.     Ilarolil 

Hays,  887. 
Septum,    nasal,    di  I'mnitic-^.    oiicr- 

at  i\'('         I  rf:i  I  nicnt .        K  I'f.  -r 'i  - 

mann.     l:'ai. 
Se<|uost  liini    of      lal).\Tint!i.       llop- 

Si  quest  ni  :ii  of  labyri'iitli.  eniire. 
iMeK.Miinii.    !'ll. 

Sequesl  rum.  ni:i.-toi,l.  ^1  e  l-'a  lia  ii  il, 
,Myles.     i;a".    tMC 

Sigmoid,  sinus,  ilivombosis,  fol- 
lowed (loulile  mastoiditis. 
,)ohn    !■'.    liarnhill.    137. 

Sinus.  (a\erno\is.  iietn  irrhage, 
.Mcdini..     liK. 

Sinus.     I'i-.!!ita;.     I  ra  nsi  i  i  uuii  iiation. 

Si!     I-.       ■    '\ii'.:i-\.  ,lohn 

I  1.     i;..e.     ll.^. 

Sinus.  iua\i!lar\.  I  ra  n  s  j  11  umina- 
lieii.    \-oliscMi.     i:;r.. 

.--Jiiiu-es.  nasal  disias'S.  with  ocu- 
lar sviniUoni-.  Win.  ('amiibell 
l-ose\.    ;;,'.!. 
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Sinus,    sphenoid,    empyema,    preti- 
ent     sttttus.     Ra    H.     Sklllern. 

Siiui.-'.    M  iienold.    operation.    L.ud- 


and    endonasal 

I      Hajfk.     tmns- 


>e*l    on 
Iniena. 


I  sinus,  sarcoma,   Dunbar 
.   422. 

'  nn  leatton    of   the    tonsil. 
M..    w     irrnle.    894. 

."^s  !•  ;ihatiou!«.     fata!     case, 

:  • .  d 

-ly 

:ou.     Thoiua^     J.     liurris. 

of     larynx.     Richard    H. 
:.    899. 
Ilia  a'nd  sinus  throm- 

-!nK.    927. 

in     relation     to 
mbosls.  Emit 

infection         from 
otorrhea.       Bryant. 

'!iysis.    ainatomy     and 
Julin   J.    Kyle.   11' 8. 
SuLtiiiucuUh  'I.       tncLsion. 

Sidney    ^  833. 

Siiimuicini-. of    septum, 

by   iiepiicemla.   Har- 
•s    887. 
../>•.        nasal        condition, 
ted   with    lactic  add   bac- 
.t.   J.   L.  Goodale.    8i>5. 
^y  pi.  I  lis.      nasopharynx,      Menton 
Trapenard.  €64. 

TAKIvr;  cold.  D.     Braden     Kyle, 

ind   functional  relation   of 
-II,  Oeorse  H.  Wrljfht.  894. 

I I  bone,       myxofibroma, 
blned  with   multiple  par- 

.<     sis      of      cranial      nerves. 
>    iwabach  and  BlelschowNkv. 

'  il    lobe    abscess, 
yant.  890. 
mil    III    ihe  treatment   of 
iiess.  Maupettt  and  Colat. 

TtiK.it.  acute  Inflammation.  Il- 
eal treatment  from  standj'fOnt 
of  patholoiry,  J>  L»  Go<.-<)rIc. 
895. 

Tliroat  operations,  ethyl  i^htortd 
a5  ifentral  anesthetic.   El   Ma- 


Thrombosis,       cavernous       sinus. 

Kubvrt    I^wIm.    Jr.    S3s 
Tlir 


Thrumbosia.         cerebra 

Bryant.  94S. 
Thrombosis.  lateral  miuiit. 

Bryant,   912,   945. 

Grufnlng,  93C. 
Thrombosis,     lateral     sinus     and 

pyema.      venous      evacuation. 

Karl  Thelmer.  S75. 
Thrombosis,    later' 

plicated   by      i 

scess.   Ledertna :..    . 
Thrombosis,     lateral    aWiui* 

plicatlnir     acute     mast' 

Thr 

Hraun,    a  id. 

Thrombosis,  lateral  sinus,  epldu- 
ral  abscess.  Dench.  941. 

Thrombosis,  lateral  sinus,  follow- 
InK  primary  blood  clot,  meth- 
od of  mastoid  operation.  Mc- 
Kernon.  939. 

Tlirombosls,    lateral    sinus,    otitic 
oriirin     and     Its     relation     to 
>  c  o  cchemla.       Bmll 
«48. 

Thr» longitudinal     sinus. 

Bryant.    945. 

Thrombo!<l8.  metastatic  In  lungs. 
Bryant.   945. 

Thr<>mbu.'<i.s.  sit^moid  Minun.  fol- 
lowknK  double  ma«tolditlc. 
John    F.    Barnhlll,    137. 

Thyroid  gland,  topographic  anat- 
omy.  Peter   Potter.   6S9. 

Tlnnitux.   cntotic.  Alderton,  953. 
Halai<z.    S73. 

Tonsil  anatomy,  pathology  and 
■al  treatment.  Joseph  C. 
38. 

'.  ■.  .....!..>..    removal.    Prank 

Ton-  with  spoon.  A. 

.\i  .^  :  Ir.nle.   817. 

Tons  1.  '     'lete    extlr- 

p.i',    i:.   .1.'-.  i...    .~~    <;ibb.  578. 

Tonsil,  fauclai.  digital  enuclea- 
tion. A.  Morgan  MacWhInnle. 

Tonsil,     function    of    relation     to 
teeth.      George      H.      Wright. 
894. 
Tonsils,     hypertrophy,     recurring 

Munch.  «(4. 
ToUK*'    "•  •'"••lant  growth  and  op- 
Carl    Vohsen,    trans- 
W'm.  Baron.  194. 
Ton-  present    status, 

.ttigatlon.    Geo. 
I .  ♦  '•.9, 

Ton"  and      adenoid 

Ard.  892. 
Ton^  I'.oonlc  index  and 

Imiu unity.    Bryan    D.   Sbeedy. 
89S. 
Tom<il.  spoon  enucleation.  A.  Mac- 
WhInnle. »»*. 
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Tonsil  tuberculosis,  clinical  diag- 
nosis,  Lee   M.   Hurd,   375. 

Tonsil  tuberculosis,  microscopic 
diagnosis,  Jonathan  Wright, 
375. 

Tonsilar  hypertrcphy,  operation 
followed  by  death  from  stat- 
us lymphaticus,  Thomas  J. 
Harris,   538. 

Tonsillectomy,  otitic  signiflcance 
with  reference  to  digital  enu- 
cleation, A  Morgan  Mac- 
Whinnie,  666. 

Tonsillitis,  acute,  Geo.  B.  Wood, 
1. 

Tonsillitis,  acute,  causing  caver- 
nous sinus  tlirombosis,  Rob- 
ert Lewis,  Jr.,   921. 

Topographic  anatomy  of  thyroid 
gland,    Peter    Potter,    669. 

Trachea,  carcinoma,  primary,  T. 
P.  Berens,  870. 

Trachea,  examination,  A.  Brown 
KeiUy,    661. 

Trachea,  scleroma,  Emil  Mayer, 
898. 

Tracheotomy  for  foreign  bodies 
in  air  passages,  W.  F.  West- 
moreland, 900. 

Transillumination  of  sinus  fron- 
talis and  antrum  of  High- 
more.  Vo'hsen,   436." 

Traumatic  defects,  lobe  of  ear, 
Schmieder,    432. 

Tubercular  mastoiditis  complicat- 
img  pulmonary  tuberculo.sis, 
Haskin.  942. 

Tuberculosis,  laryngeal,  funda- 
mental principles  of  treat- 
ment.   Bourack,    440. 

Tuberculosis,  larynx,  amputation 
of  epiglottis,  Lorenzo  B. 
Lockard,    839. 

Tuberculosis,  nose,  W.  Scott  Ren- 
ner,    571. 

Tuberculo.sis  of  the  larynx,  treat- 
ment   with    sunlight,    Kraus, 
Lissauer,    897. 
Jannsen,    898. 

Tuberculosis  of  the  tonsils,  micro- 
scopic diagnosis,  Jonathan 
Wright,   375. 

Tuberculosis,  tonsils,  clinical 
diagnosis.  Lee  M.  Hurd.   375. 


Tuberculosis,  pulmoinary,  compli- 
cated by  tubercular  mastoid- 
itis and  .swelling  of  neck, 
Ha.skin,   942. 

Tumor,  brain,  with  unusual  symp- 
toms,   J.    E.    Dale,    902. 

Turbinate,  middle,  empyema,  An.- 
drega,    884. 

Turbinated  bodies,  function  and 
importance,  Henry  J.  Hartz. 
709. 

Typhoid  fever  followed  by  deaf- 
ness,  Paul  Manasse,    875. 

UPPER  air  passages,  diseases,  in 
relation  to  asthma,  cough, 
disorders  of  digestion,  Thom- 
as R.   French,   903. 

Upper  air  tract  hemorrhages, 
treatment  with  calcium  lac- 
tate.   W.    K.    Simpson,    901. 

Upper  respiratory  tract  opera- 
tions, Ludwig  Loewe,  885. 

VACCINE  therapy  in  otology  and 
rhino-laryngology.  Robert 

Levy,    187. 

Venous  evacuation  in  otitic 
thrombosis  of  lateral  sinus 
and  pyema,  Karl  Theimer, 
875. 

Vertigo.   Harris,    942. 

Vestibular  apparatus,  modern 
methods  of  Investigating. 
Barany,   435. 

Vestibular  irritation  in  laby- 
rinthine diseia.«e.  acute,  Philip 
D.    Kerrison,    493. 

Vincents  angina,  Cliarles  W. 
Richardson,   91. 

X-RAYS  examination  of  the  mas- 
toid region,  Samuel"  Iglauer, 
685. 

X-Rays,  value  in  rhinology. 
Scheier,   437. 

ZYGOMA,   swelling  in   front,   956. 

Zygomatic   fossa,   swelling.  Whit- 
ing.   946. 
Thomas   R.    Fcnch,   903. 
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